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Enclosed is a FEMA transmittal letter, dated July 29, 1988, with the subject
evaluation report. The letter states the alert and notification system meets

the requirements of NUREG 0654/FEMA-REP-1, Revisfon 1, and FEMA REP-10 and

that there is reasonable assurance that the system is adequate to promptly

alert and notify the public in the event of a radiological emergency. Additionally,
the caveat on the alert and notification systems contained in Title 44 CFR 350,
approved for the State of Delaware, dated June 5, 1986, has been removed.
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Enclosure

Federal Emergency Management Agency
Washington, D.C. 20472

JUN 29 1388

Mr. Victor Stello, Jr,

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr, Stello:

The Federal Emergency Management Agency (FEMA) has completed an analysis of the
prompt alert and notification system for the Artificial Island Nuclear G-~erating
Stations located in Lower Alloways Creek Township, New Jersey. This review has
been completed pursuant to Title 44 CFR, Part 350; selected evaluative criteria
and Appendix 3 in NUREG-0654/FEMA-REP-1, Revision 1; and FEMA REP-10, the "Guide
for the tvaluation of Alert and Notification Systems for Nuclear Power Plants."
The enclosed report entiv,ed, "Artificial Island Nuclear Generating Stations
Site-Specific Offsite Radiological Emergency Preparedness Alert and Notification
System Quality Assurance Verification," summarizes the engineering design review;
incorporates the results of the telephone survey of the public conducted following
full activation of the alert and notification system on December 10, 1986, and
confirms the adequacy of the applicable evaluative criteria from NUREG-OGSA/FEHA-
REP-1, Revision 1, and FEMA REP-10,

Based on the engineering design review and the results of the December 10, 1986,
public telephone survey, FEMA has determined that the alert and notification sys-
tem installed around the Artificial Island Nuclear Generating Stations satisfies
the requirements of NUREG-0654/FEMA-REP-1, Revision 1, and FEMA REP-10, Therefore,
there 1s now reasonable assurance that the system is adequate to promptly alert and
notify the public in the event of a radiological emergency at the site. The caveat
on the alert and notification system contained in the Tiile 44 CFR, Part 350, ap-
proval for the State of Delaware, dated June 5, 1986, is now ~emoved. The Honorable
Michael Castle, Governor of Delaware, has been advised of this approval. A review
and approval of the plans and preparedness pursuant to Title 44 CFR, Part 350 for
the New Jersey portion of the emergency planning zone will be completed by FEMA

at a later date.

Notwithstanding this approval, FEMA recammends that the States of New Jersey and
Delaware, the local jurisdictions, and Public Service Electric and Gas consider in-
creasing the frequency of the full-cycle tests of the Artificial [sland alert and
notification system to once a month, FEMA belfeves that additional full-cycle tests,
at a monthly frequency, would provide an added degree of assurance of thre continued
readiness and operability of the Artificial Island alert and notification system,

Sipsqrely /27 éff/ /

/é:;ﬁfo z%;’¢:5:7
OGP DR | i ,7é Grant C. Petersc

) v Associate Director

: / State and Local Programs
and Support

Enclosure
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Artificial Island Nuclear Generating Stations
Site-Specific Offsite Radiological Emergency l
Preparedness Alert And Notification System 4
Quality Assurance Verification
|
|

State of New Jersey

|
Cumberland County
Salem County
Stats of Delaware
|

Kent County
New Castle County

I. INTRODUCTION

A. ldentification

1.

Site Information

The Artificial Island Nuclear Generating Stations
(comprised of the Salem Nuclear Generating Station
and the Hope Creek Nuclear Generating Station) are
located on the southern tip of Artificial Island in
Lover Alloways Creek Township, Salem County, New
Jersey. The Artificial Island (actually an artifi-
cial peninsula) projects from the eastern shore about
one~third of the way across the Delaware River, which
has a width of approximately 2.5 miles at this loca-
tion. The stations are roughly midway between
Wilmington and Dover, Delaware, which are approxi-
mately 20 miles north and south of the site, respec-



tively. Philadelphia, Pennsylvania lies 32 miles
north-northeast of the site.?}

The Artificial Island Nuclear Generating Stations are
located on the low~lying coastal plain of New Jersey.
Most of the land within three miles of the site is
undeveloped, as the land is dominated by tidal
marshes and the Delaware River. Th& surrounding
region is mostly flat, featuring extensive marsh and
meadow land and some farm land. Major farm products
within a 25-mile radius of the site include vegeta~
bles, poultry, dairy products, and field crops.’

There 2reé numerous recreational areas and facilities
within 10 miles of the Artificial Island Nuclear
Generating Stations, mostly related to the beach
areas along the Atlanti: Coast, as well as the Dela-
ware River and Bay. The larger wildlife areas
include Augustine Creek, Reedy Island, Appoquinimink,
Mad Horse Creek, Woodland Beach, and Canal National
Wildlife Refuge. In addition to its recreational
uses, the Delaware River is a major route for barge
and freight traffic between the Philadelphia area
ports and the Atlantic ocean.?

Governments Within The 10-Mile Emergency Planning
Zone

The emeigency planning zone (EPZ) for the Artificial
Island Nuclear Generating Stations is defined by an
irregular shape approximating a 10-mile radius circle
with the stations as the center point. e irregqular
shape of the EPZ results from its delineation along
existing physical and political boundaries.! The



EPZ is divided roughly in half by the Delaware River,
with the western half of the EPZ located in the State
of Delaware (including portions of Kent County and
New Castle County), and the eastern half located in
the State of New Jersey (including portions of Cumbir-
land County and Salem County).1

The 1985 resident population of the Artificial Island
Nuclear Cenerating Stations EPZ was 26,700 per-
sons.! The two largest towns located within the

EPZ are Salem, New Jersey (1980 population 6,959
persons), located 8 miles north-northeast of the
stations, and Middletown, Delaware (1980 popula’ion
2,946 persons), located 10 miles west of the sta-
tione.2'? Within the 10-mile EPZ there are also
significant transient populations related to the use
of the Delaware River; however, no official estimates
of the marine population on the Delaware River and
Bay during an average summer day are available.

There are no areas within the Artificial Island
Nuclear Generating Stations EPZ where population
density exceeds 2,000 persons per square mile. /2

B. Scope of Review

. Emergency Plans For Offsite Response Organizations

Public Service Electric and Gas Company's report,
"Alert and Notification System for the Artificial
Island Nuclear Generating stations*?! (hereinafter
referred to as the Design Report) describes the
public alert and notification system evaluated in
this quality assurance verification review.




Excerpts from state, local, and organizational
radiological emergency response plans and ‘mple~
menting instructions applicable to this review are
included as attachments to the Design Report.
Addressed were:

. Public Service Electric and Gas Company;
. State of New Jersey:;

. Salem County:;

. Salem County municipalities;

. Cumberland County;

. Cumburland County municipalities:;
. State of Delawvare;

. Kent County;

. New Castle County;

. Emergency Broadcast System;

. U.8., Coast Guard.

The Design Report documents the administrative means
established for notifying and providing prompt
instructions to the public within the Artificial
Island Nuclear Generating Stations EPZ.

. Alert Aund Notification System Design Report

The physical means established for alerting the pub-
lic within the Artificial Island Nuclear Generating
Stations EPZ are documented in Section 1.0 and Sub~
section 3.8.2 of the Design Report.

FEMA Evaluation Findings

The Federal Emergency Management Agency (FEMA)
Regions II and III and the appropriate Regional
Assistance Committees have evaluated the following
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cffsite emergency preparedness exercises for the
Artificial Island Nuclear Generating Stations:

. FEMA, "Post Evercise Assessment - Exercise of the
New Jersey State and Local Radiological Emergency
Plans for Artificial Island (Salem Nuclear Gener-
ating Station)," April 24, 1981;32

. FEMA, "Delaware REP Exercise -~ Observations and
Recommendations, " April 8, 1981;11

. FEMA, "Post Exercise Assessment, October 13, 1982
Exercise of the Radioclogical Emergency Response
Plans of the States of New Jercey and Delaware
and County and Local Jurisdictions Affected by
the Salem Nuclear Generating Station," May 13,
1983;3

. FEMA, "Post Exercise Assessment, October 26,
1983, Exercise of the Radiological Emergency
Response Plans of the State of New Jersey, Salem
County and Six Localities, and Cumberland County
and Two localities for Public Service Electric
and Gas Company’s Salem Nuclear Generating
Station, Revision 2," March 12, 1984;"

. FEMA, "Exercise Evaluation Report, Salem
Generating Station, Lower Alloways Township,
Salem County, New Jersey, October 26, 1983,"
November 25, 1983;%

« FEMA, "Post Exercise Assessment, October 23,
1984, Exercise of the Radiological Emergency
Response Plans of the State of New Jersey, Salenm




County and Six Localities, and Cumberlanc County
and Two Localities for Public Service Electric
and Gas Company’s Salem Nuclear Generating
Sta.ion," February 19, 19836

FEMA, "Exercise Evaluation Report, Artificial
Island Generating Station (consisting of Salem
and Hupe Creek Reactors), Lower Alloways Town-
ship, Salem County, New Jersey, October 29, 1385,
Remedial Date November 15, 1985," January 15,
1986;7 '

. FEMA. "Post Exercise Assessment, April 23, 1985,
Remedial Exercise of the Radiological Emergency
Response Plans of the State of New Jersey, Salenm
County and Six Localities for Public Service
Electric and Gas Company’s Salem Nuclear Gener-
ating Station," June 19, 1985;%7

FEMA, "Post Exercise Assessment, November 12,
1986, Exercise of the Radiological Emercency
Respcnse Plans of the State of New Jersey, Salenm
County and Six Localities, and Cumberland County
and Twvo localities for Public Service Electric
and Gas Company’s Artificial Island Site; Hope
Creek Nuclear Generatin~ ““ation™, May 12,
198714

. FEMA, "Exercise Evaluation Report, Artificial

Island Generating Station," November 12, 1986,
January 16, 1987,19



II.

FINDIN"S FOR EVALUATION CRITERION E.6

The Design Report describing the alert and notification
system for the Artificial Island Nuclear Generating
Stations was reviewed against evaluation criterion E.6 and
Appendix 3 of NUREG-0654/FEMA-REP-1, Revisior 1, "Criteria
for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in 3upport of Nuclear Power
Plants" (hereinafter referred to as NUREG-0654/FEMA-REP~1,
Rev. 1). This evaluation criterion states:

Each organization shall establish administrative
and physical means, and the time required for
notifying and providing prompt instructions to the
public within the plume exposure pathway Emergency
Planning Zone. (See Appendix 3.) It shall be the
licensee’s responsibility to demonstrate that such
means exist, regardless of who implements this re-
quirement. It shall be the respocnsibility of the
stat' and local governments to activate such a sys-
tem.

The bases for review against this evaluation criterion were
the corresponding acceptance criteria of FEMA-REP-10,
"Guide for the Evaluation of Alert and Notification Systems
for Nuclear Power Plantl" (hereinafter referred to as
FEMA-REP~10). This quality assurance verification review
was performed to make a determination of alert and notifi-
cation system adequacy prior to conducting a demonstration
of this system for the Artificial Island Nuclear Generating
Stationas.

Based upon this quality assurance verification review,
International Energy Associates Limited concluded that the
design and implementation of the alert and notification
systes for the Artificial Island Nuclear Generating Sta-
tions and its supporting procedures conformed sufficiently
to the acceptance criteria, as stated in FEMA-REP~10, for

9



evaluation criterion E.6 of NUREG~0654/FEMA-REP~1, Rev. 1,
to support a FEMA finding that the alert and notification
system is adequate.

This portion of the qualitv assurance verification review
evaluates Artificial Island Nuclear Generating Stations’
alert and notification system against FEMA-REP-10 accep~-
tance criteria in the following areas: the acainistrative
means of alerting, the physical means of alerting, and the
special alerting methods.

A. Administrative deans of Alerting (E.6.1, FEMA-REP-10)

The Design Report specifies those organizations or
individuals within th» state and local governments who
are responsible for recommending alert and notification
system activation for the Artificial Island Nuclear
Generating Stations. The decision logic shown in Figure
1 of this report was developed after a review of the
current emergency proceduresr and implementing instruc-
tions for the Artificial Island Nuclear Generating
Statiocns, the states of New Jersey and Delaware, and
Salem, Cumberland, New Castle, and Kent Counties.

As Figure 1 indicates, these procedures satisfy FEMA-REP-
10 acceptance criteria. The current emergency proce-
dures document the responsibilities concerning the alert
and notification syster activation process from the time
the emergency message is conveyed from the Artificial
Island Nuclear Generating Stations control rooms to the
state and county warning poeints and to the state and
county officials who are responsible for making the
decision to activate the public alert and notification
system.
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Initial determination of an emergency classification which
may require protective actions is made by the Senior Shift
Supervisor/Emergency Duty Officer (EDO) at the Artificial
Island Nuclear Generating Stations. (For all site emer-
gency situations, the Senior Shift Supervisor becomes the
temporary EDO; the Senior Shift Supervisor is relieved of
the duties of EDO as soon as a cesignated member of station
management reports on-site.) The EDO initiates the notifi-
cation process by “ontacting state and local warning points
via the Nuclear Emergency Telecommunications System (NETS),
a network of dedicated telephone circuits connecting the
Artificial 1Island Nuclear Generating Stations with the
primary offsite emergency response organizations. NETS is
backed up by Emergency Radio (EMRAD) for the State of New
Jersey and the National Warning System (NAWAS) for the
State of Delaware, as well as comaercial telephone lines.
In a general emergency, the EDO notifies Salem and
Cumberland Counties diroctly.la

To notify the State of New Jersey, the station EDO notifies
the State Police Communications Bureau. Immediately upon
activation of the State EOC, telephone messages from AINGS
are routed directly to the State Emzrgency Operations
Center (EOC) rather than through the NJSP Communications
Bureau. The EDO also notifies Lower Alloways Creek
Township and at a General Emergency, the U.S. Coast Guard.
The Coast Guard is notified directly by the State beginning
at the alert level.

Salem and Cumberland Counties are notified directly by the
station EDO at a General Emergency. The State OEM
Operation Officer in turn notifies Salem and Cumberland
Counties, thus providing redundant notification uf the

Counties at a General Emergency.>>
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Notification calls to Salem County from either the sta-
tion EDO or the State OEM ring simultaneously at both
the County EOC and the Fire and Disaster Control Center
(FDCC). During nonbusiness hours, the Salem County FDCC
serves as a hackup to the County EOC until the staff can
be assembled and the EOC activated.

Similarly, notification calls to Cumberland County from
either the station EDO or the State OEM ring simul-~
taneously at the County EOC and the Cumberland County
Communications Center (CCCC). During nonbusiness hours,
the CCCC serves as backup for the County EOC until the
staff can be assembled and the EOC activated.

The New Jersey OEM also notifies the Department of
Environmental Protection’s Bureau of Nuclear Engineering
(8"!),15 the Governor of New Jersev, supporting state,
private, and federal agencies, and notifies the
Emergency Broadcast System (EBS) network to standby.

The authority to activate the public notification system
from the State of New Jersey rests with the Director of
the State OEM or his designee, and, in the event of a
rapidly developing emergency, with the Salem and Cumber-
land County Emergency Management Coordinators (EMCs).
The New Jersey contro! point for physical activation of
the siren system is located in the Salem County FDCC,
New Jersey State Police OEM personnel activate the EBS
from the State EOC; Salem and Cumberland Counties’ EMCs
are authorized direct contact to EBS outlets during ra-
pidly developing emergencies or spurious siren activa-
tions. The Governor or his representatives are also
authorized to activate the public notification system.

11



To notify thc State of Delaware, the Artificial island
Nuclear Generating Stations EDO promptly notifies the
New Castle and Kent Counties’ Emergency Communications
Centers (ECCs) which will activate the county EOCs. The
station EDO will also notify the Delaware State Police
(DSP) Communications Center and the Delaware Department
of Public Safety’s Division of Emergency Planning and
Operations (DEPO), which fully activates the State EOC
(located at DEPO Headquarters). DEPO in turn notifies
the Governo:, other state emergency response agencies,
Delaware EPZ municipalities, and the EBS network. The
Accident Assessment Advisory Group (AAAG), located at
the State EOC, may recommend implementation of
protective actions to the DEPO Director. In a rapidly
escalating emergency, protective actions may be ordered
by the state based on recommendations from the atation
EDO.

The DSP Communications Center is resnonsible for the
physical activation of the siren system upon
authorization of the Director of DEPO, the Governor, or
their designees. The siren system activation point is
located at the DSP Communications Center. In the even:
the public notification system must be activated during
hours when the State EOC is unmanned, either the
Governcr of Delawvare, the Director of DEPO, or their
designees must contact the DSP Communications Center and
authorize activation of the siren system. The EBS is
activated upon authorization by the Governor cf
Delavare, the Director of DEPO, or their designees.
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EBS Gateway Radio Station WDEL-AM of Wilmington, Dela-
ware was mutually agreed upon by both Delaware and New
Jersey as the point of contact to activate the EBS
network. Once the message to activate the system has
been received and verified with an appropriate authenti~-
cation number, WDEL’s FM counterpart, WSTW, relays the
message to all primary EBS radi» stations which serve
the area affected by the emergency. The information is
repeated every 5 minutes and updated as the situation
changes. These broadcasts are monitored by the state
and county EOCs to ensure that accurate information is
being transmitted, and automatically activate the tone
alert radios that have been distributed to businesses,
institutions, and special facilities in the Artificial
Island Nuclear Generating Stations EPZ.

To activate the special alerting procedures which have
been develcped to alert both commercial and sporting
users of the Delaware River and Bny within the EPZ, the
Governor 2f Delaware, the Director of DEPO, or their
designees call the following part.icipating river and bay
alert and notification agencies to scramble and stage
equipment and personnel upon declaration nf an alert
emergency zction level: the U.S. Coast Guard, U.S. Army
Corps of Engineers, Delawvare Marine Police, Delaware
State Police, and Delawvare National Guard.

FEMA exercise evaluations (Refsrences 3 through 7, 11
through 14, and reference 19) have demonstrated that the
administrative mechanisms are in place to nrovide prompt
notification to the general public in the event of an
emergency at the Artificial Tsland Nuclear Generating
Stations.
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B. Physical Means Of Alerting (E.6.2, FEMA-REP-10)

As described in Section 1.0 and Subsection 3.8.2 of the
Design Report, the primary physical means of alerting
for the Artificial Island Nuclear Generating Stations
consist of 71 fixed siren units and special alerting
procedures for water and marsh land areas.

1. Sirens (E.6.2.1, FEMA-REP-10)

The Artificial Island Nuclear Generating Stations
siren alerting system, as described in the Design
Report, was evaluated in accordance with the design
evaluation methodology detajiled in "Analysis of Siren
System Pilot Test, "0

The siren system consists of 12 Cyclone sirens rated
at 125 dBC, 2 Banshee sirens rated at 115 dBC, and §7
Penetrator-10 sirens rated at 125 dBC. All of the
sirens are manufactured by Alerting Communicators of
America (ACA).

Routine siren testing procedures and operability for
the Artificial Island Generating Stations siren
alerting system have been reviewed and determined to
satisfy FEMA-REP-10 operability requirements.

Anechoic~chamber measured octave band sound pressure
spectrums (sJupplied by the siren manufacturer) were
used to verify the rated output of all of the sirens.
The evaluation of the siren system design calculation
procedure was conducted by ascertaining the adequacy
of the design procedure in the presence of site-
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specific topographical and meteorological cunditions
by comparing the Design Report’s coverage contours
with the Outdoor Sound Propagation Model (OSPH)1°
results for specific sirens.

The Artificicl Island Nuclear Generating Stations
siren alerting system design procedure is described
on page 3 of Subsection 3.8.2 of the Design Report.
Siren sound level contours were determined by use of
a computer model. The computer model calcvlated
sound attenuation with distance due to hemispherical
vave divergence, atmospheric absorption, absorption
due to vegetation and other types of ground cover,
propagation c¢f sound over water, propagation of sound
through urban and suburban areas, upwind scund shad-
ows, and topographical barriers. Summer daytime
average weather conditions for the sites were used in
tho_calculations.

The 60 dBC and 70 dBC coverage areas are depicted on
Map 1 of the Design Report. Population distributions
within the EPZ and all areas within the EPZ that lie
outside the 60 dBC contours are also depicted cn Map
1. Section 1.0 of the Design Report states that
these areas have been investigated and were found to
be uninhabited.

This quality assurance veriflication review seeks to
ascertain whether the design procedure used adequate-
ly accounts for the site-specific terrain and weather
conditions and whether the siren alerting system for
the Artificial Island Nuclear Generating Stations
does indeed meet FEMA-REP-10 acceptance criteria.
Eleven sirens, seven of which are depicted on the

15



U.S. Geological Survey’s Delaware City quadrangle map
(see Figure 2 of this report), were selec.ed for this
quality assurance verification review. Surface
weather parameters, representative of site prevailing
summer daytime conditions, were used in the OSPM
calculations. Appendix A of this report contains
OSPM topographical profile charts, OSPM topographical
input, OSPM sound pressure level input, OSPM meteoro-
logical input, and OSPM sound pressure level output
for each of the eleven irdividual siren runs.

To compare the ranging estimates of OSPM with the
design procedure, the analyzed azimuths for the 11
sirens were classified into two categories according
to terrain profiles: partially hilly (minor obstruc-
tions) and relatively flat (generally unobstructed
line-of~-sight within 19,000 ft).

Regressions of dBC versus the logarithm of distance
wvere performed for the sire  types over the varying
terrain conditions. These regressions were computed
utilizing both OSPM and Design Report model data.

The Design Report’s data were taken from Section 1.0
of the Design Report for azimuths closely correspond-
ing to each OSPM-analyzed azimuth. The results are
depicted in Figures 3 through 5 of this report. Also
depicted are the licensee’s design ranges for 70 dBC
and 60 dBC from Table 3-1 of Subsecticn 3.8.2 of the
Design Report.

It can be seen from Figures 3 throuch 5 of this re-
port that the effective 70 dBC and 60 dBC range esti-
mates provided by the design procedure are similar




FIGURE 2
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coxpared to OSPM predictions for relatively flat
site-specific terrain c~nditions for the Penetrator
10 siren. The Design Report ranges are liberal
compared to the OSPM-derived ranges for the partially
hilly category. The effective 70 dBC and 60 dBC
range estimates for the Cyclone sirens provided by
the licensee’s design procedure are very close to
OSPM predictions for the relatively flat category.

Table 1 below summarizes the estimated effective
ranges to 70 dBC and 60 dBC over the various

categories:
TABLE 1
~ange In Ft To
Siren Procedure Terrain 20 RS 60 dBC
Cyclone Design Report All 4,500 9,050
Table 3-1
OSPM Regression Flat 4,907 9,166
Design Report Flat 4,852 ®,i61
Model Regression
Penetrator-10 Design Report All 2,500 9,050
Table 3-1
OSPM Regression Flat 4,602 8,208
Par* .ally
willy 3,455 ,663
Design Report Flat 4,518 8,622
Model Regression Partially
Hilly 4,002 7,382

Thus, in the preseice of the prevailing site topo-
graphical and meteorological conditions, the design
procedure is judged to be adequate in estimating the
effective 70 dBC and 60 dBC siren range.
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In conclusion, the Artificial Island Nuclear Genera~-
ting Stations siren alerting system is found to meet
the specific design requirements of FEMA-REP-10,

Special Alerting (E.6.2.4, FEMA REP-10)

Special planning considerations for alerting and
notifying the public are necessitated bv Artificial
Island Nuclear Generating Stations’ location in Lower
Alloways Township, Salem County, New Jersey. Because
the stations are on a man-made island which projects
from the eastern shore of the Delaware River, a
significant portion of the Delaware River and Bay are
inCiuwds* within the EPZ. Commercial ocean-type ves-
sels pass within two miles of Artificial Island Gener-
ating Stations within the ship channel which extends
from the mouth of the Delawvare River upstream to the
ports of Wilmington, Philadelphia, and Trenton. In
addition, the river/bay is usci extensively by commer-
cial and sports fishermen, and recreational boaters.

In the vicinity of the stations and to the north, the
river is within the jurisdiction of Delaware (the
Delavare~New Jersey boundary is not the river’s
centerline, but the eastern, or New Jairsey, shore-
line). At a point about one mile south of the
island, the state boundary moves from the New Jersey
shoreline to mid-river, where it continues southward
to beyond the EPZ boundary. Despite the fact that a
portion of the Delawvare Bay aflected by the EPZ is
under the jurisdiction of New Jersey, Delaware has
assumed the responsibility for alerting and notifying
boaters, fishermen and marine traffic within the
entire EPZ portion of the wvaterwvay.
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Many tributaries join the Artificial Island Nuclear
Generating Stations’ EPZ along the western, or Dela-
;are, shoreline. Among these is the Chesapeake and
Delaware Canal, a shipping channel operated by the
U.S. Army Corps of Engineers. Other waterways, in-
lets, coves, and marine features in Delaware are
patrolled by the Delaware Marine Police. There are
also various park lands along this stretch of the
shoreline, including public recreation areas and
beaches, which are undér the supervision >f the
Division of Parks and Recreation. Several wildlife
refuges are under the jurisdiction of the Division of
Fish and wildlife.

In order to establish a public alert and notification
capability compliant with the criteria of FEMA REP-10
for the area described above, the Division of Emer-
gency Planning and Opoiations has developed a unique
plan and procedures. Entitled State of Delaware
Route Alerting FPlan for Delaware River Marine Traffic
and Recveation and Public Areas in the Ten Mile
Emeryency Planning Zone, it is included as Attachment
11 to the Delavare Radiological Emergency Plan.}?

For the area along the Delawvare River and Bay and
some isclated marsh lands, the alert and notjfication
precedure is activated by the DEPO. This system
includes the use of Marine VHF Channel 16 broadcasts
in conjunction with route a'erting by helicopters
equipped wvith public address (PA) systems and boats
equipped with PA systems and/or hand-held mega-
phones. The U.S, Coast Guard (USCG) broadcasts
wvarning and protective action messages over Marine
VHF Channel 16 in the form of a "Notice to Mariners"
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and will include specific instructions for the marine
population. The USCG also contacts all marinas,
advising them to hold in port all outgeing marine
craft., The USCG has develored a plan for responding
to an emergency at the Artificial Island Nuclear
Generating Stations (see Section 5.0 of the Design
Report) .’

The river/bay alert and notification system includes
helicopters and crews from the Delaware National
Guard and State Police, river boats and crews from
the Delaware Marine Police, and airboats and crews
from the Delaware State Police and Division of
Emergency Planning and Operations. All helicopters
and boats are specially equipped with high power
public address systems designed to Lroadcast
prerecorded messages to mariners, boaters and
fishermen.

For the State of Delawvare, the Delaware Marine Police
(DMP), following notification by the DEPO, coordi-
nates the marine route alerting efforts of the
Division of Parks and Recreation (DPR), the Division
of Fish and Wildlife (DFW), the USCG, the Delaware
National Guard (DNG), the Delaware State Police
(DSP), and the Army Corps of Engineers (ACE).
Cooperative support efforts of the USCG and the ACE
are utilized to establish a safety perimeter around
the affected area and restrict ship and boat access
to the EPZ. Additionally, emergency messages are
broadcast on Marine Channel 22, NOAA weather radio,
and several Emergency Broadcast System (EBS) stations
in New Jersey and Dc¢lawvare.
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The USCG is the primary agency responsible for alert
and notification on the Delaware River/Bay, but lacks
the resources to accomplish this task without assis-
tance. USCG deploys a helicopter and coordinates
with Delaware for additional helicopter alert and
notification support. The ACE is responsible tor
alert, notification, and access control of the
Chesapeake and Delaware Canal, while other waterwvays,
inlets, coves, (nd marine features in Delaware are
patrolled by the DMP. The primary meais for alerting
boats and marine traffic on the open waterway is via
two helicopters (operated by the Kational Guard and
State Police) equipped with high power public address
(PA) systems. The National Guard is also responsible
for maintaining a third helicopter on standby. The
helicopters broadcast prerecorded tape messages vhile
flying specified routes.

Suppleuenting the helicopters are three boats, also
equipped with high power PA systems. The DEPO and
DSP specially equipped airboats are activated for
alert and notification on Delaware waterwvays as
necessary. The Delawvare Marine Police boat can
provide more direct contact with vessels which may
not have heeded the aerial wvarning. The two air
boats are intended for use in the marshy wet-land
areas along both the Delawvare and New Jersey

shorel ines,

In addition, there are various park lands along the
Delavare River, including public recreation areas and
beaches, which are under the supervision of the DPR,
Wildlife refuges are under the jurisdiction of the
DFW. In New Jersey, the Division of Parks and




Forestry (DPF), the Division of Fish, Game and Wild-
life (DFGW), the Marine Law Enforcement Bureau and
the State Police assist in the notification of
transients within their jurisdictions. (For detail
of New Jersey and Delawvare Waterborne Transients
Alerting System, see Design Report Subsection
3.8.4.5, Section 5, and Attachment 11.)34

Tone alert rzdios have been placed at special facil-
ities (businesses, schools, special care facilities,
and recreation areas) ihrouqhout the EPZ to supple-
ment the primary system. Notification of these spe-
cial facilities is also made by telephone from county
and municipal EOCs. Backup notification is made by
personal contact through the municipal police and
fire departments in those municipalities containing
special care facilities. The listing of the tone
alert locations is kept on file at the Artificial
Island Nuclear Generating Stations (see also Design
Report Subsection 2.13).

The State of Delavare successfully demonstrated the

capability to implement the Route Alerting Plan for
Relaware River Marire Traffic and Recrestion and
Public Areas in the Ten Mile Emergency Planning Zone,
vhich wvas developed to comply with FEMA-REP-10
criteria for special alerting methods. The plan,
procedures, personnel, and equipment necessary to
carry out this system were evaluated and performed
effectively in a special alerting demonstration
conductad in conjunction with the November 12, 1986
Avtii.clia’ Island Generating Stations exercise for
Nav Jersey ana local jurisdictions. In particular,
the helicopter-mounted public address systems, the
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primary means of delivering the alert and notifica-
tion messages, produced sufficient volume to be
clearly audible to hoaters and mariners, even at a
considerable distance.

At this exercise, the special alerting procedures
demonstrated the following:

1. Adequate procedures to alert and notify the
responsible organizations, and mcbilize the
necessary emergency response personnel, for
implementing the Route Alerting Plan for
Relaware River Marine Traffic and Recruation
and Public Areas’

2. The existence and adequacy of emergency
facilities, equipment, vehicles and vessels to
implement the Route Alerting Plan for Delaware
River Marine Traffic and Recreation and Public
Areas:’

3. MAdequate communications egquipment and proce-
dures to establish notification and communica-
ticns links among all appropriate organiza-
tions, locations and field units:

4. The capability to alert and notify boaters and
mariners upon the open wvatervays of the
Delavare kiver and Bay, and the Chesapeake and
Delavare Canal within the following time
limits:

a. for those vithin five miles of the
Artificial Island Generating Stations,
within 15 minutes;
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b. for those between five and ten miles from
the Artificial Island Generating Station,
within 45 minutes; and

The capability to provide a supplementary
means of alerting and notifying hunters,
fishermen, hikers and other recreational users
and transients with.n the vicinity of the
marshy wetlands along the Delaware River/Bay
shorelines. '



III.

FINDINGS FOR EVALUATION CRITERION N.1

On December 10, 1986, the physical means (sirens) used to
alert the population wi*.in the Artificial Island Nuclear
Generating Stations EPZ were demonstrated to satisfy the
alert and nctification aspects of 44 CFR 150.9(a). This
demonstration was conducted by using the methods specified
in Section N.1.(a,b).2 of FEMA-REP-10.7 The results
indicate that this portion of the alert and notification
system evaluation conforms to FEMA-REP~10 and NUREG-0654/
FEMA-REP-1, Rev.1.%

The December 10, 1986 demonstration of the Artificial
Island Nuclear Generating Stations siren alerting system
consisted of a single activation of all sirens on the
Delavare side, approximately 1:00 to 1:03 p.m. Eastern
standard Time (EST), and four activations on the New Jersey
side, beginning at approximately 1:00 p.m. EST and conclud~
ing at approximately 1:17 p.m. EST. After the completion
of All siren activations, a telephcne survey was initiated
to estimate the proportion of EPZ households actually
alerted. It was reported that siren numbers 201, 205, and
217 in Delaware failed to activate properly. All other
sirens were reported to have operated properly during both
activations.

The telephone survey of EPL residences began at approxi-
mately 1:15 p.m. EST and vas completed within one hour and
ten minutes. This survey vas conducted by 33 telephone
interviewers, each with a separate WATS line and computer
terminal.

The universe of households to be surveyed was determined by
establishing a 10-mile-radius circlie around the latitude
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and longitude of the plant. The sample incorporated a
sorted master list of approximately 2,500 households
(addiesses and telephone nrabers) within the established
boundary.

A sufficient number of 1eplicated subsamples were developed
from the overall sample to ensure that the required number
of telephone calls would be made, i.e., to establish the
propottion of households alerted to within a 5% precision
at a 95% confidence level. Appendix B of this report
describes the method used for tizing the sample to achieve
this result,.

The guestionnaire used for the telephone survey is included
as Figure 6 of this report.

As part of the telephone survey, 336 households believed to
be within the Artificial Island Nuclear Generating
Station’s EPZ were contacted, and the responses wvere
collected in an automated data base. Of this group, 84
res) onder:, scated that they wvere not alerted. However,
before wu. ning tr/, final tabulations, addresses of all
housahnlii intervieved were checked on a street map to
validate thei locations. Of the 336 addresses, 12 were
outside the LPZ. Seven of the 32 were households that
reported that t'ay were alerted and 25 of the 32 wvere
households that reported that they had not been alerted.
Therefore, data were tabulated on the 304 respondent
households that were located within the EPZ. Respondents
at 48 of these households had been away from home at the
time of the alerting system demonstration and, therefore,
vere not included in the alerting analysis. The siren




Figure 6-1

Questionnaire
$3410Q
Chilton Research Services Study #6765
Radaor, Penasylvania Deceader 10, 1986
Timm Bagan AM ] laterviev /
1453 3]
Tima Ended AM o] 2ip Code
Te=1t)
Sample Trype
(ad)
RECORD BEFPORE DIALING ~Te.ephone /
Tires Coda) (Ezchange) (Number) (id-d17
DNTRODOCTION:
Hello, wy name i» + We're calling households long Aistance

from Chilton Research Services as part of a survey. This survey is sponsored by The
Fedetal Emargency Managesent Agency (FEMA) of the United States Goverusent.
Your ansvers are voluntary and will be kept strictly confidential.

1. Pirst of all, is this (REPEAT 4 DIALED)?

Yer i
TERMINATE AND DIAL AGAIN Neo 2

2. A8 you may or say not know, theare was & test of the public warning/alert sotification
system for the Artificial “sland Generating Statious. Did you, or any othar sesber
of this housedold, haar the sires/varniog sigoal from this test today’

b -
SEIP TO Q. 4 Tes 1
SEIP T0 Q. 44 Ne 2
WIFT TR
CONTINUR apother 3
Tree
MEMDER IS MORE ENOWLEDGEABLY Des't Raew |9
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Figure 6-2

Questionnaire

3. Whar did you or your household hear? (DO NOT READ. CIRCLE ALL THAT APPLY)

SKIr ™
Q. 4

A siren

Neighbor told me

Othar family sesber told me

EBS on radie

I3 on TV

Other (SVECITYY

h:
ﬁu s - - pF

Dos 't Kaow

Ja. Did you bhear . . . (READ LIST, CIRCLE ALL THAT APPLY)

)

A Siren

From Asothar Tamily Member

From a Neighder

(=

Or by means of somethiog else
(speciry)

DO NOT READ

Don't Raow |

&, (1F "HEARD EMERGENCY SIGNAL® ASK Q. 4 BELOV; OTHERWISE SKIF TO Q. &)

Vere you at home or away from home when you heard the sires signal?

SKIr ™M Q. ¢

Home

Avay Trom Bome
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Figure 6-3
Questionnaire

4A, (IF "DID NOT HEAR EMERGENCY $IGNAL®)
Vere you at bhome around 1:00 this afternces’

&

(IF BOUSENOLD IN NEW JERSEY ASK:)

SA. Bas your housebold ever received loformation which tells you what to do ia the evest
of & "real” emargency st the Artificial lsland Nuclear Geseratios Stations’
This esergency information was contained is & calendar which bad an owl os the cover.
Do you remesber receiviag this laformation’

(IF BOUSENOLD IN DELANARE ASK:)

$3. Has your household ever received information whick tells you what to do in the evest
of & "real” emergency at the Artificial Island Nuclear Gesarating Stations’ This
emargency iaformsation was contained iLa & road map wvhich bad & picture of & house ou
the cover. Do you resesber receiviag this laformation?

dle-

§. Decause w seed to determise vhathar or set you live withia the 10 mil
Plasaing Zowe of the Artificiel lsland Geseratios Statices, would you please give me
this address? (PADSE FOR ANSWER)

and the searest latersection (or cross street) to this house.

Also, what community is this?

) Hltu of Chilion Rasearch Services snd the Federal Emargency Masagesent Agescy, I
would Like to thank you for your time and for giviag us cthis valuable iaformatios.
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coverage was examined to determine whether the 38 house~
holds where individuals were home during the demonstration,
but were not alerted, were in the sole or primary coverage
area of one of the sirens that failed to operate properly.
On2 household appeared to be in the sole or primary cover-
age area of siren #27 that failed to operate properly and
was therefore excluded from the alerting analysis. Of the
remaining 255 households, 85.5\ (218) indicated that they
had been alerted during the demonstraticn. Using the
estimated number of households within the EPZ (7,923.85
from reference 1) in the confidence interval expression in
Appendix B, an estimated 95% confidence interval that
ranges from 80.7% to 89.2% is ylelded for the proportion of
the total EPZ population alerted. In other words, at the
95% confidence level, between 80.7% ard 89.2% of the house-
holds within the Artificial Island Nuclear Generating
Stations CPZ would have stated that they were alerted by
the siren system.

The sample of 304 households was also used to estimate the
proportion of households within the EPZ that stated they

received information about what to do in a real emergency

at the Artificial Island Nuclear Generating Station. Of |
these 104 households, 69.7% (212) responded that they had ‘
received the information, 27.7% (84) responded that they
had not received the information, and 2.6% (8) did not know
vhether they had received the information. Using the
approach discussed previously, the following estimates for
the entire PPZ population resulted (at the 95% confidence
interval):

Betwveen 64.5% and 74.5% of the households would have
reported receiving the information;
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. Between 22.9% and 32.8% of the households would have
responded that they had not received the information:;
and

. Between 1l.45 and 5.0% of the households would not
have known whether they had received the information.

In conclusion, no areas of the Artificial Island Nuclear

Generating Stations siren system wvere identified as needi\ng
enhancements.
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FINDINGS FOR EVALUATION CRITERIA E.S5, F.1, N.2, N.J3, AND
N.S

Those aspects of the alert and notification system address~
ing evaluation criteria E.5, F.1, N.2, N.3, and N.5 of
NUREG~0654 /FEMA-REP~1, Rev. 1, have been revieved by FEMA
Regions II and IIl as documented in corre ‘ondence from the
Regional Offices to FEMA Headquarters. T. ‘e evaluation
criteria have also been evaluated in offsite radiological
energency preparedness exercises for the Stats of Delawvare,
the State of New Jersey, and local jurisdictions, which aie
listed on pages 5 and 6 of this report., 1In addition, the
offsite plans and preparedness site-s 'wific to the State
of Delavare vere reviewed by FEMA and found to be adequate
pursuant to Title 44 CFR, Part 350, to provide reasonable
assurance that appropriate measures can be taken offsite to
protect the health and safety of the public in the event of
a radioclogical emergency at the site. This wvas documented
in letters to: the Honorable Pierre S, DuPont IV, Governor
of Delavare signed by Julius W. Becton, Jr., Director,
FEMA, dated June 5, 1986'% and victor stelle, Jr., Acting
Executive Director for Operations, U.S., NMuclear Regulatory
Commission, signed by Samuel W, Speck, Associate Director,
State and Local Programs and Support, FEMA, datea June §,
1986.%7 In these letters the Title 44 CFR, Part 350
approval vas conditioned upon ultimate verification of the
adequacy of the Artificial Island Niclear Generating
Stations alert and notification system,.
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APPENDIX A

OSPM Siren Topograpnical Profile Charts
OSPM Siren Topographical Input Data
OSPM Siren Sound Pressure Level Input Data
OSPM Siren Meteorological Input Data
OSPM Siren Sound Pressure Level Output Data
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PUBLIC SERVICE ELECTRIC & BAS CO
ARTIFICIAL ISLAND ANS SIREN #101-PENIO
SOURCE-RECEIVER TOPOGRAPHICAL INPUTS

ALL BEARINGS ARE NITH RESPECT TO THE NORTH MEASURING CLOCKW.SE

BRID BROUVD FOL1ABE INTERVENING DISTANCE TO MipMES' HEIGHT OF
POINT DISTANCE  BEARING  MEIGHT TYPE PENETRAT 0N OBSTRUCT [ ONS OBSTRUCTION FROW SOURCE 0BSTRUCT 10M

} 500,  90.00 5.0 SOF T 0. ¥ 0. 0.
: 1000,  90.00 3.00 SOF T 0. N 0. 0.
3 2000, 90,00 3.00 SOFT 0. L1 0. 0
‘ Woo, 0.0 3.00 SOFT 0. N 0. 0.
$ 8000, 90,00 3,00 SOFT 0. w0 0. 0.
B BO00, 90,00 3.00 SOF 7 0. ¥ 0. 0.
? 12000, 90,00 .0 S0F7 0. ') 0.
3 00, o1.% 3.00 SOF7 0. ) - 0.
§ 1000, 47.% 3.00 S0F Y 0. w 0. 0.
10 000, §7.%0 3,00 SOF 1 0. ) 0, 0.
11 Weo, 4).% 3.00 SOFT 0. Ll 0. 0.
12 8000, 8. % 300 SOFTY 0. L] 0. 0,
o3 0000, 4750  S.00  SOFT 0. ¥ 0. 0
" 12000,  82.% 14,00 SOF1 0. ¥ 0. 0.
19 300, 45.00 .00 SOFT 0. L) 0. 0,
16 1000, 45,00 300 SOFT 0, W 0. 0.
17 000,  45.00 5.0 SOF 1 0, (0] 0. 0.
18 W0eo, S, 3,00 SOF T 0. N 0. 0.
|e 8000, 45,00 3.0 SOFY ' N 0 0
0 o0, 4.0 8.00 SOFT 0. N 0, 0.
pi| 12000, 45,00 8.00 S0F T 0. (0] 0. 0,
& 0, 020.% 3.00 SOFT 0. ) 0. 0,
3} 1000, 2% 3.00 SOFT 0. L] 0. 0.
n 000, 22.% 10,00 S0FT 0. ) 04 0,
| e, 2.% 600 S0F7 0. ¥ 0. 0
b 000, 2.% 10,00 SOFT 0, L] 0, 0,
n 00, 2.% 8.0 S0F 7 0. w0 0. 0,
e | 12000, 22.% §.00 S0F7 0, ) 0. 0.
s 300, 00 5.00 SOF T 0. L1 04 0,
% 1600, .00 12,00 SOF1 0. ¥ 0. 0,
M| 2000, 00 800 SOF Y 0, % 0. 0,
. 000, 00 800 SOFT 0, N 0, 0
3 8000, N .00 SOFT 0. L] 0, 0.
" 8000, .00 10,00 SOFY 0. 0 0, 0s
. 12000, .00 $.00 S0FY 0. L) 0, 0, \
b 00, NN 3.00 SOFT 0. Ly s 0,



6R1D BROUND FOL I AGE INTERVENI NG DISTANCE TO HIGMEST HEIGHT OF
POINT DISTANCE BEARING  HEIGHT TYPE PENETRATION OBSTRUCT [ ONS 0B /RUCTION FROM SOURCE 0BSTRUCTION
n 1000, 337.% 8.00 SOFT o LY 0. 0.
b 2000, 397.% 8.0 SOFT 0. N0 0. 0,
" wo, N1.% 6,00 SOFT 0. L 0. 0
i o000, 337.%0 6. 00 S0FT 0. N 0, 0,
4 . 33.%0 1.0 S0F1 0. L] 0. 0.
©Q 12000, 337.% .00 SOF T 0. L] 0. 0.
(M 500, 315,00 3.00 SOFT 9. L 0. 0.
u 1000, 315.0 10,00 SOFT 0. N 0. 0.
i W06, N W w00 SOFT 0. L1 0. 0
& 0w, %W 5.00 SOF1 0 L] 0. 0.
o 6000, 315,00 5.00 SOFT 9 L) 0. 0.
“® 8000,  315.00 7.0 SOFT 0. L] 0. 0
" 12000, 315,00 M S0F T 0. L 0. 0.
30 00. 292.% 3.0 HARD 0. L) 0. 0.
b 1000, 292.% 5,00 HARD 0. L) 0. 0.
: 2000, 292,50 .0 HARD 0. L] 0. 0,
3 0o, 292.% 5.00 HARD 0. L) 0. 0.
b 0000,  292.%0 .00 HARD 0. %0 0. 0.
3% 8000, 292.%0 .00 KARD 0. N 0. %
3 12000, 292.% .00 HARD 0. L] 0. %
) 0. 2M.M .00 HARD 0, NG s 0.
% 1900, 270,00 300 HAPD 0 NG 0. 0.
5 2000, 270,00 00 AT 0. LY 0, 0,
11 0oo, 270,00 2.00 HARD 0. N0 0. 0.
¢l 8000, 270,09 3,00 HARD 0. L1 0. 0
02 8000, 270,00 .00 HARD 0. L 0. 0
(M 12000, 270,00 .00 HARD 0. LY 0. 0.
sl S00. 207.% 3.00 HaED 0. N 0. 0.
4 1000, 7.9 .00 HARD 0. L1 0. 0,
L1 2000, 47.% .00 naRD 0. L1 0, 0.
¢’ Woo, 20.% .00 nARD 0. L 0. 0.
Y] o000,  247.%0 2,00 bk 0 ] 0, 0.
1] 8000, 20.% 5.0 HAKD 0. ¥ 0, 0,
? 1w, .9 00 HARD 0. L 0. 0,
n 00, 229,00 3.0 LLLH 0 L] 0, 0.
n 1000, 229.00 .00 HARD 0. L 0, 0,

-

'y

Lo b L 3 e | . j L3



BR1D

POINT DISTANCE
n .‘w.
i) 4000,
” 6000,
7% 8000,
n” 12000,
% 500
7% 1000,
80 2000,
)] 4000,
82 o000,
8 8000,
“ 1:0“.
8! 300,
2 1000,
9 2000,
“ ‘m'
89 8000,
%0 8000,
L} 12000,
” $00.
EM 1000,
el 2000,
¥ 4000,
% 6000,
" 8900,
9% 12000,
% W0,
100 1000,
10 2000,
102 4000,
103 000,
104 $000,
108 12000,
108 $00,
107 1000,
108 2000,
108 4000,
1o 000,
1 8OO,

1

12000,

BEARING  NEIGNT
225.00 2.00
25.00 .00
225.00 2.0
25.0 5,00
223,00 .0
202.% 3.00
202.% 2.0
202,50 .00
202.5% .00
202.% 2.0
202.% .00
202,50 .0
180,00 MY
190. 00 AN
180.00 2.0
’”Cw 2'“
180,00 2.00
180, 00 .00
180.00 .00
197.% 3.00
157, % 3.00
197,50 3.0
197.% .00
137.%0 .%
197.% .00
197. % 00
135.00 3.00
135, 0 L
135.0 .00
l!slw ’CN
135,00 300
135,00 00
135. 00 300
12.% oo
1% .00
H.% L
HL% 300
1% 300
12.% 3,00
HL% L0

CEGREEEERE £ 3
- - - . i

FOL1AGE
PENETRATION

°l
0.
°l
0.
°.
0.
0.
o.
0.
ol
0.
°o
0
°l
°0
0.
0.
0.
0.
0
0.

-

- ©

INTERVEN] NG
OBSTRUCT10ONS

EE IS ESEEEEE5555555555585555855288s5s5.s88s8.8

DISTANCE TO WIGHEST
OBSTRUCTION FROM SOURCE

.l
.l
0.
0.
..
°l
0.
0.
0.
0.
o.
0.
0,
0.
0.
0.

HEIBHT OF
OBSTRUCT 10N

0.
0.
’l
.l
0.
0,
0,
0.
0.
00
%
.0
°|
0,
°.
o.
o
0.
0.
o.
o.
0,
ol
0,
0.
0
o.
0.
0.
0.
0.
°|
ol
0
0
0.
0,
ol
Vs
0



PUBLIC SERVICE ELECTRIC & B4S CD
ARTIFICIAL ISLAND AMS SIREN #101-PENIO
NDISE SOURCE POWER LEVEL INPUT

INDEX  SOURCE UBA 0Bl M 83 128 %0 300 1000 2000 4000 8000 (N1)
I ART [SL-PENIO 19,4 1002 0 0 1350 1260 1570 1950 1530 10 1800
1= 00 0= 00 10= 3.00 HEIGNT ABOVE BROUND= 30.00
PUBLIC SERV'CE ELECTRIC & 648 CO
ARTIFICIAL ISLAND ANS SIREN 0101-PENIO
METEQROLOGICAL INPUT COWDITIONS
Hle 9,14 METERS H2e 45,72 METERS

LI WIND SPEED (NPS) TEMPERATURE (C)  RELATIVE BAROMETRIC
YEAR SEASON  MONTH DATE MOUR  DIRECTIOW ) M2 M1 M2 NUMIDITY PRESSURE (MM OF W5
1984 3 A 12 320.0 1.8 a2 2.0 . 1%.0 148.0

T | : %
j e :



PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #101-PENIO

SIREN SOUND LEVELS In DBC
UNDER WET CONDITION |

DISTANCE In FEET

ALINTH 800, 1000, 2000, 4000, 6000, 000,
g 107, o, W, §o. e .
ENE 107, ¥, ¥, . . n.
X 107, 9. 0. %. . n.
NNE 107, "”. 8l &l 1, LN
. 107, 9. n. 6. 45, L M
AL 107, 9. 78, 5. v, 4.
AL 107, 9. 18. %. 4, §2.
Ll 108. 100, 84, sl 50. 4.
" 108, 100, 8. o3 gl ..
“ 108, 101, . o, 52. ..
w 08, 101, ", 8. %. 1,
s5n 8. 101 W, 8. #. .
§ 107, ", 0, 9. . .
§5€ 107, 9. 8. 80, T8, 1s.
s 107, . ", #0. . n.
i3 107, ", ", . . n.
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1 .’ & RA ::7‘ .:

PUBLIC SERVICE ELECTRIC & 84S CO
MRTIFICIAL ISLAND ANS SIREN #102-CYCLONE
SOURCE-RECEIVER TOPOBRAPNICAL INPUTS

- -
‘oi!

P
’0

ALL BEARINGS ARE WITH RESPECT TO THE MORTH MEASURING CLOCKNISE

 +

"0 BROUND FOL 1 ASE INTERVENING DISTANCE TO WIGMEST HEIGNT OF
POINT DISTANCE  BEARING  WEIGHT TYPg PENETRAT 0N OBSTRUCT [ ONS OBSTRUCTION FROW SOURCE OBSTRUCT ION

1 S0, 90,00 5,00 SO 0. 0 0. o j
? 1000, 90,00 5,00  SO6T 0. X0 0, 0.
! 2000, 90,00 100 SOFY 0 " 0. o _
‘ oo, .0 L00  SOFY 0 W 0 0 J
5 8000, 90,00 1,00 S0FT 0, " 0, 0, ,
N 8000, 0.0 2.0 S0FT 0, ™ 0. 0
’ 12000, 90,00 22,00  SOFY 0 0 6 0, :
§ 00, .50 00 MARD o ) 0 0 _j
9 1000,  47.% 500 HARD 0 % 0 0
1) W00,  #.% 1L00 NARD 0. ¥ 0. 0 ,
1 W0, 4.5 .00 WR 0 ) % 0 ’1
2 0000, 6,50 2,00  MARD 0, w 0 0.
1 2000, .50 200  WAm 0, ¥ 0, 0
" 12000,  #.% .00 WARD 0 ) 0. 0 '
1 500, 45,00 800 SOFT ' W 0, 0. 3
1 1000, 45,00  5.00  SOFT 0 % o "
1 000, 45,00 5,00 SOFT 0 W 0 o -
B %00, 45,00 1000  SOFT 0 W o 0 J
ie o000, . 3.00 SO 0 N 0. 'R
0 WO, 45,00 5L.00 SOFT o N 0 0
| 12000, 45,00  2.00 SO 0. ¥ 0, 0. )
2 00, 2.9 8.00  SOFT 0. ¥ o 0. 21
2 1000, 22.% 800 SO 0, W 0 o
" W00,  22.% 500 5067 0. " 0 o .
be W, 2% 100 S0FT 0 ") 0 ' 4
» 00, 2. 800 S0FT 0 I 0. 0. ‘
by 000, 2.9 “oo SO 0 ¥ 0 o ‘
% 12000, 2.% .00 5061 0, . 0. 0,
» 00, 00 B00 80R 0 ¥ 0 0 1
% 1000, N N 3 9, ¥ 0. 0
M 2000, .00 800 501 0 0 0 0, :
% 4000, N0 1000 S0R 0. X ) o :
1 2000, .00 800 50T 0. % 0 ' "
" 000, B0 150 SR 0 N0 0 0,
> 12000, N 14,00 SOFTY 0. LY 0. 0.\
T %0, I30.% 5.00  S067 0. ") 0, 0




A
% )
L BRID BROUND FOL | A6E INTERVENING DISTANCE TO WIBMEST NEIGNT OF
COBOINT DIETAMCE  BEARING  WEIGWT TYPE PENETRATION OBSTRUCT | Ong OBSTRUCTION FROM SOURCE OBSTRUCT ION
n 1000, 1.% 16,00 SOFT 0. w0 o 0.
» 000, 3.5 16.00 SOF1 0. » 0. 0.
3 oeo,  337.% 16,00 SOF1 0. Ll 0. 0,
. A0 .00, m-” l’.W w' °| . V. 0.
N “ m- n’.“ “l“ f" .t - " 0.
- ‘2 lmo mn” .-“ w’ .o . o °c
M 500, S0 600 SOF ( 0. L 0 '
Dow 1000, 315,00 e SOFT 0 n 0 o
4 e NS0 100 SOFT 0 ) o o
L1 000, 315,00 8.0 SO0FY 0. L 0. 0.
. @ 000, 1300 .o S0F1 ¢ L 0. 0
‘. mo 3“.“ .o“ .' f, . 0. 0.
g 4 :M- 333-“ .o“ .'7 0. ' 0. '
3 s00. 292.% 8.00 SOFY ’ N 0, 0.
4 1000, M2.% 8.00 SOFT 0. w0 0. 0
82 2000, M. .00 SOFT 0. w ¢ 0.
M Woo, 292.% 00 SOF1 0. L 0 0.
“ 8000,  292.%0 .00 S0FT 0. L 0, 0,
] 000, 292.% 5.00 SOFY 0, L 0. 0.
* 12000, 292.% 1. 80T 0 ~ R 0.
@ 00, 0.0 00 ST o “ ) “
, 5 1000, M.00 16,00 SO0F1 0, L] 0. 0,
" 3’ Mt 2?'-” 'o“ ”' .- ' .o .q
8l 0o, 270.% B0 S0FY ) LY 0. 0
¢! o000, 270, 5% SOF1 0. w 0, LB
e W, D0 L 806 0 " o 0
8! 12000, 270.00 “%0 §0<1 0. LY 0 [N
o ., .% .0 S0F1 0 w N 0.
[ 0, 0.9 16,00 SOFY 0. L 0. 0,
4 000, 0. % (N S0F1 o ~ 0. 0.
¢? e, 0% 600 S0F1 ¢ Lt 0. 0.
of o000, 0. %0 Lo S0FT 0 LY 0 0.
ot 8000, 7.9 “w S0FY 0. w o 0
» 12000, 0.9 3.0 SOFT ¢ L 0. 0
n W, 2% .0 0T 0. L U 0.
" 1000, 228, 6 lo. 0 SOFT % w e, (A




=

BRI1D

PN

n
i)
n
T
1‘
i
1A
L
[
LN

- FEF T FPETEEEE A0 £

DISTANCE

m‘
000,
8000,
000,
13000,
4,
1000,

BEARING  HEIBNT
22%.00 16,00
229,00 000
20,00 “0
225,00 300
228.00 .00
202.% §.00
0%.% 8.00
202.% 8.00
202, 5 800
202,90 5,00
200.% 3
202.% .00
180,00 §.00
180,00 8.0
180,00 §.00
180, 00 8.00
180,00 5.00
180,00 5.0
180, 00 .00
197.% .00
197.% 5.0
197,90 5.0
157.% 5.0
197.% .0
197.% Lo
197.% 7.0
138,00 8.0
135,00 o0
135,00 "o
135,00 L
138,00 %

‘”0“ 1‘“
135.00 10.0¢
1.9 8
1.9 (N ]
12.% “%
HLW .0
HL% .00
1L .0
112.% 10,90

BROUND
e

SOFT
SOFT
SOF 1
S0FY
SOFT
SOF1
SOF T
SOF1
S0FT
S0F1
SOF 1
SOF T
S0F 7
SOFT
SOF1
S0FT
SOF T
SOF T
SOFT
S0F1
S0F1
5081
SOFT
SOF 1
5061
S0
S0FT
S0F 1
07
5067
§0F7
S0F T
S0F1
S0F!
087
C
067
5061
S0F7
SOFT

FOL1AGE
PENETRATON

0.
0.
..
0.
0
0
°l
0.
6.

INTERVENING
OFSTRUCT I ONS

ES S S ESEEEEEEEE NS S555EE8EEEEE855E50888

DISTANCE TO NIBMEST
OBSTRUCTION FROM SOURCE

0.
0.
0,
0
0.
0.
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PUBLIC SERVICE ELECTRIC & 64S C0
ARTIFICIAL ISLAND ANS SIREN 0217-PENIO

SIREN SOUND LEVELS [N DBC
UNDER MET CONDITION |

DISTANCE (N FEET

ALIMTH 506, 1000, 2000, 4000, 4500, 8000, 12000,

£ 107, 97, 87, 80. 8. 12, 8.
ENE 107, 97, 8. 80, 6. n. 8.
L3 107, §7. 87, 80. 6. 8. 8,
[L13 107, 9. 81, 8l 9, 43. .
L] 107, 97. ”. 38, 4. 3 3.
CLT 107, 9%. 8. % . 4. 42, .
AL 107, 9%, n. %6, 4, 42, 3.
[L1] 107, 8. 8. 3. 4, 4. MY
] 107, 97. 80. M. 48, i, %6,
s 107, 37, - 83, 49, ", Y
i 197, 7. 9. ", 87, i 5.
EEL] 107, 9. 8, 20. 8. 12, 86,
§ 107, 9. V. 80. 7%, 87, 8.
§SE 107, 87, 8. 0. 16, 1 ol
11 107, 9. V. 90, 70, 3. 8.
(111 107, 9. 1. 80, 10, n 0.
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APPENDIX B
SAMPLE SIZE DETERMINATION

The number of households that need to be surveyed is determined
based upon the need to obtain a sample size sufficient to obtain
a 95% confidence interval with precision (half-width) of 0.05
for the estimate of the proportion alerted. The exact number of
households to be surveyaed can be derived from the lfollowing
statistical considerations. For relatively large sample sizes
(n 2 30), taken without replacement from a population (N), the
sampling distribution for proportions (e.g., the proportion of
the population alerted) is nearly a normal distribution, the
mean of which is the proportion (p) of the population alerted
and the variance of which is

1 - N-n
p(. p)/ﬂ (N b l)

If P is the observed sample proportion, then for a particular
confidence level with confidence coefficient 1.,

Thus, for this confidence level, the actual proportion of the
population alerted satisfies the following inequalities:

2 bl
.ii_ﬁ;.&.z ’G-ﬂ*‘-h.z'-' M-\’
an N -3 ¢ n N =1 Qn: N -1




A second approximation that can be made is to neglect the terms
in W2 within the bracket in the numerator. Analysis demoistrates
that this underestimates n when P < 1/2 ~ 1/4 \/z + ewi

or P » 1/2 + 1/4 Y2 + 8W2 and overestimates n for P between
those two values. For the case of interest (a 95% confidence
interval with precisior. of 0.05), this approximation provides an
overestimation of n when a sample size greater thar 191 is
required. Since the sampling plan calls for 2 minimum sample
size of 250, regardless of the value of P, this approximation is
acceptable because it also yields an estimate of n larger than
the true value, Tnerefore, for the purposes of the pilot test
and subsequent surveys, the following approximate equation can
be used to determine whether a sample size larger than 250 is
required:

or using 1.96 for Y, and 0.05 for W,

ne 1536,64 P(L - P)

Data from the pilot test can be used to illustrate the effects
of these approximations., In the pilot test, the population of
tone alert households from which the sample was co be drawn (N)
was approximately 4500 and the observed proportion alerted (P)
was 0.675. This yields 311 as the exact result for n.
Neglecting the finite population term yields an estimate of 334
for n, and the simplified final approximation estimates n as
338, Thus, the final simplified approximation overestimates the
required sample size by 27 in this case.

SOURCE: International Energy Associates Limited. “Analysis of
mone Alert Pilot Test." IEAL-321, September 27, 1983.
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BRID BROUND FOL | AGE INTERVENING DISTANCE TD MIBHEST HE1GNT OF
POINT DISTANCE DEARING  MEIGNT  TYPE PENETRATION OBSTRUCTIONS OBSTRUCTION FROM SOURCE OBSTRUCTION

” 2000, 225.00 10,00  WARD 0. X 0. 0.
7 000, 225,00 GO0 HARD 0. N 0. 0,
75 8000, 225,00 2,00 HARD 0. Ll 0. 0.
% 9000, 225,00 200 HARD 0 ) 0. 0.
N 12000, 225.00 2,00 WARD 0 ¥ 0. 0.
% S00.  202.%¢ 1,06 SOFT 0, N 0, U
7% 1000, 202.% 10,00  SOFY 0. N 0. 04
80 2000, 202,50 8,00  SO0FT 0 % 0. 0.
g 000, 202.% 400 SOFY 0 N 0. 0,
LN 8000, 202,50 o0 S0FY 0. N 0. 0,
N 800U, 2. % .0 S0FT 0. N0 0. 0,
B 12000,  202.% 200  S0F1 0. " 0. 0.
8s Sho. 190,00 11,00  SOFY 0. N 0. 0,
- 1000, 100,00 9.0 SOFT 0, N 0, 0,
Y 2000, 180,00 9.00  SOFY 0. w0 0. 0.
88 @0, 180,00 9.00  SOFY 0. » 0, 0,
LD 8000, 180,00 2,00  SOFT 0 X 0. [
90 8000, 180,00 00 SOFT 0, N 0. 0
9 12000,  180.%0 000 SOFT 0, X 0. 0,
A $00, 197.% 11,00 807 0. ¥ 0. 0
9 1000, 157.% 9,00  SOFY 0, ¥ 0, 0,
o 2000, 197.%0 10,00  S0FY 0, w 0. 0,
ot 0w, 157.% 5,00  SOFT ¢ N 0, 0,
% s000, 197.%0 $.00  §0FT 0, N0 0. 0,
Ll 8000, 19).% 6,00 SUFT 0. ¥ 0. 0.
o9 12000, 197.% GO0 S0FT 0. ¥ 0, 0
" $00, 135,00 10,00  SUFT 0, ¥ 0. 0.
100 1000, 138,00 8.00  SOFT 0, ¥ 0. 0,
101 2000, 135,00 §.00  SOFT 0, ¥ 0. 0,
102 0o, 13900 13,00 SOFT 0. N0 0, 0
103 $000, 135,00 8,00 SOFT 0. ¥ 0. 0,
104 8000, 135,00 13,00  S0F? 0. ¥ 0. 0,
109 12000, 139,00 7,00 SOFT 0, ¥ 0, 0
10 W, 112.% 1L 8 0. ¥ 0, 0
107 1000, 112.% 8,00 8T 0, ¥ 0. 0,
100 2000,  112.% .00 %1 0. ¥ 0, 0.
100 0o,  112.% 5L.00  S0FT 0, ¥ 0. 0,
1e 0000, 112.% 11,00 80F1 0, N0 0, 0,
1" 000,  112.% .00 SOFY 0, N G, o,V
12 12000, 112.%0 .00 06T 0. N 0, 0,



INCE:  SOURCE
1 ART [SL-CYCLOME
10
Ew SExSUN  MONTH

1584

PUBLIC SERVICE ELECTRIC & BAS CO
ARTIFICIAL ISLAND ANS SIREN #104-CYCLONE
NOISE SOURCE POMER LEVEL INPUT

DBA boe M- ™ 123 %0 3 1000 2000 000 8000 (K1)
155.6 157.% 1050  135.0 1200  13%.0 157,00 1460 1050 1430 1ML0
o Y0e 00 10= 10.00 HEIGHT ABOVE GROUND= 30.00
PUBLIC SERVICE ELECTRIC & 6as CO
ARTIFICIAL [SLAND ANS SIREN #106-CYCLONE
NETEOROLOGICAL INPUT CONDITIONS
Ni= 9,14 RETERS H2= 43,72 METERS
L WIND SPEED (NPS) TENPERATURE (C)  RELATIVE BAROMETRIC
PATE MOU%  DIRECTION M1 ¥ L} M2 WUMICITY PRESSURE (MR OF M§)
3 ¥ 320.0 1.8 2.2 2.0 . 75,0 48,0



PUBLIC SERVICE ELECTRIC & 84S CO
MRTIFICIAL ISLAND ANS SIREN B106-CYCLONE

SIREN SOUND LEVELS [N DBC
UNDER MET COMDITION |

DISTANCE [N FEET

ALIMUTH 300, 1000, 2000, 4000, 6000, 8000, 12000,

£ 109, 9s. 8. 80. 7%, n. 0.
ENE 108, 5. 87, 80, 16, 2. 86,
¥ 108, 9. 87, 80, 76, n. 8,
MNE 108, 9. 8l 8%, $8. 81, ",
L] 108, 9. CLB o, %6, 51, 43,
NNy 108, 98. 8. sl $s. 50, 2.
e 108, 3. 8. 83, 3. 0. i,
(L] 108, 98. 8. 83, 6. LR 4
] 106. 9. 3. 83, Se, . 3,
#3d 108, 99, 8. TR $7. s2. 19,
e 108, 39, §2. . 19, 1%, a8,
) 108, 95, 8. 80, Té: 2. 86,
§ 108. 9. 87, 80, T8, " Ty
S8t 108, 9. 8. 20 78, n. 8,
€ 108, 95, 8. 80 78, 1. T8
(111 108, 9. 8. 80 18, 1. 86,
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‘ 4000,
S 5000,
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” Ml
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2‘ “'
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i 2000,
n 4000,
N 5000,
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PUBLIC SERVICE ELECTRIC & 545 CO
ARTIFICIAL ISLAND ANS SIREN 0108-PENIO
SOURCE-RECEIVER TOPDBRAPNICAL (WPUTS

ALL DEARINGS ARE WITH RESPECT TO THE MORTH MEASURING CLOCKW:SE
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0.0 ?.%0
”I“ '.“
0.0 AN
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0.5 .00
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.00 "
8. "W
.00 "
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Y LN
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REF IS A2 AT A2 S A0 R a2 0 B F B4 2 5 B2 3§ R

1390,

IM'
1000,
oM.

12000

0.
1000,

BEARING  WE1GNT
m.% "0
537.% "%
bA U N
N1 .o
a3.% (AL
m-” "o
A0 0.0
AN A
MR 12,00
3.0 .00
Hs.® 0.0
MR .00
%0 .00
NN LN
mun e
Mm% LN
% "
m.e .0
.% 0.0
mnw 3.0
M0 "
3"-“ ‘:o“
m.w AL
0.0 .0
0.0 "
0. % 2.0
m.w .0
W% %
W% 0w
W% "%
”’.” 2.“
W% "o
W% %0
W% .0
a%.% L
2.0 0.

SROUN
e

SO0 !
S0F1
SOFT
S0F7
SOFY
SOF
SOF T
SOF1
SOFT
S0FY
SOF1
SOF T
SOF*
S0F7
SOFY
S0F7
SOFT
SOFT
S0F1
SOFT
§0F7
SOFT
S0F1
SOFY
SOFT
S06 1
S0F1
SOFT
S0FT
SOFY
3061
Y
SOF 1
$CFY
§0F 1
S0F7

FOL 1 AGE
PENETRAT(ON

.0
.l
.’
ot
°0
0
0
0
0

(ETERVENING
OBSTRUCT [ONS

DISTANCE TO WIBMES!
OBSTRUCTION FROM SOURCE

0.
0.
'S
0
0.
0.
.I
0.
0.
00
0.
o‘
v

HEIGNT OF
OOSTRUCTION

01
[ N



6R1D BROUND FOL1AGE INTERVENING DISTANCE TO HIGMEST WEIGNT OF
POINT DISTAMCE BEARING WEIGNT  TYPE PENETRATION OBSTRUCT [ONS OBSTRUCTION FROM SOURCE OBSTRUCTION

n 000, 25,00 11,00 SOFT 0. L 0. 0 v
" 0o, 22%.00 1.0 SOFY 0. L 0. 0.

" 000, 225,00 1% SOF T 0. L 0. 0.

% 0000, 223.00 7.00 SOFY 0. LY 0, 0,

n 12000, 223,00 7.0 SOFT 0 L 0. o,

" 00, 22.% .0 SOFT 0. L '8 0,

" 1000, 200.% 9.0 SOFT 0 L 0 o &
“ Ml “20“ ’c“ w‘ 0. . 0. V. 3
L) weo, 202.% 8.00 SOFY 0. L 0. 0,

n 6000, 202.%0 7.00  SOFT 0. L 0. 0.

LM 000, 202.% .00 SOFT 0. L 0. 0 *
LU 12000, 202.% 600 SOFT 0 L 0. b,

" 300, 100.00 .5 SOFT 0. L /R 0,

8 1000,  100.00 .00 SOF T 0. L 0. 0

[} 2000, 1M.0 .00 SOFY 0. L 0 0.

L 000, ‘%0, 7.00 SOFT 0. L 0, 0.

" 000, 100,00 71.% SOFT 0 L] o R

) 0000, 100.00 .00 SOFY 0. w0 0. 0,

L 12000, 190.%0 % S0FT 0. L] 'R b

” 00, 197.% 9.0 SOF7 % L N 'R

" 1000, 197.% 9.0 SOFT : 0. L 0, 0.

" 200, 197.% .00 SOFT o L] 0. 0,

" W, 19.% 7.0 S0FT 0. ~ 0, 'R

% 2000, 197.% W SOFY 0. L] 0, 9,

” N, 197.% (N 5061 0. ~ 0. 0.

" 12000, 197.% L S0F7 0. L v, 0.

" %0, 135,00 1.0 SOF1 0 L 0. 0,

10 1000, 135,00 9.00 SOF1 0. L 0. 0.

01 2000, 133,00 .0 SOFT 0 ~ 0. o
102 000, 133,00 9.0¢ SOFT 0. LY 0. 0.

' 000, 135, 0 AN SOFT 0. L 0. 0.
104 000, 135.00 .00 SOF T 0. L] 0. 0.

19 12000, 135,00 . SOF 1 0. ~ 0 0
104 %00, 1129 .00 SOFT 0. w0 0. 0,
10 1000, 112.% "% SOFY 0. L] 0. 0,
108 00, 1L LN SOFT 0. LY 0. %

100 W, 1.9 .00 SOFY 0. ¥ 0 0,
1o 8000, 129 1. S0F7 % LY . S.

8 0. 1129 . SOFT 0. ~ 0. .
n 12000, 112.% 1.0 SOFY 0. L 0 0




PUBLIC SERVICE ELECTRIC & 84S C0
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NUISE SOURCE POMER LEVEL INPUT

INDEY  SOURCE Upa uec s 8 128 %0 300 1000 2000 4000 B00¢ (ML)
0= 00 10 0 N .0 REIGNT ABOVE GROUND= 0.

YEMR
1984

PUBLIC SERVICE ELECTRIC & 898 CO
ARTIFICIAL ISLAND ANS SIREN #108-PENIO
METEOROLOGICAL INPUT CONDITIONS

Wie 9,00 METERS H2s 45,72 METESS
LN BIND SPEED(WPS) TEMPERATURE () RELATIVE BARCNETRIC
SEASON  MONTH - DATE WOUR  DIRECTIOW L) W2 Ll N2 WURIDITY PRESSURE MR OF “6)

L] ] 12 120.0 () i 2.0 e 7%.0 7480



PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #108-PENIC

SIREN SOUND LEVELS [N DBC
UNDER MET CONDITION |
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12000,

1000,
”o
“o
000,

BEARING  MEIGNT
n.% 7.0
8.% 7.0
m.” .'“
n.% %
m.% 500
.0 .00
AN 7.0
315,00 7.00
MEN 0.0
315.00 6,00
S0 2.0
ALY 2%
315.00 N
m.» 1.0
.9 7.0
m.% b.00
MM.% 2.0
Mm% b
Mm% L
M. P
.0 N
.0 A
M. 1.
.0 600
MW "
MN.™ 2
0.0 .0
W% 1.0
W% 1.0
W% L
W% L
W% 10.00
W% (N
W% 2.0
28.0 7%
boe N ) e

UG UUUUUEERELEEEEEEREEESSS
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SENETRAT I DN

.l
0.
0.
0
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0
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0
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)
o
0
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0
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0.
0
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0
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0.
0.
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0
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PUBLIC SERVICE ELECTR'C & 84S CO
MRTIFICIAL ISLAND ANS SIREN 0118-PENIO
SOURCE-RECEIVER TOPOSRAPNICAL INPUTS

AL DEARINGS ARE WITw RESPECT TO TME WORTH MEASURING CLOCKWISE

"o HROUNL FOL1AgE INTERVEN] N6 DISTAMCE TN WIGuES! L AL LA
POINT DISTANCE  DEARING  MEIGW/ ™"me PENETRAT| N OFSTRUCT I Ow§ OBSTAUCT ION FROR SOURCE OBSTRUCTION
I 00, %0 1.0 SoFT 0 L LB ¢

i 1000, %0 7,00 S0FY 0. w0 0.

3 000, M. T.00 §0F7 o L &,

4 Wy, W.w e SOFY 'R w0 Ja e
] 000, W .00 SOFY 0. LY 0. 0,
] 000, %% .00 S0F7 0 L 0. 9%
! 12000, . .00 SoFY 3 w 0 ¢
L . .9 7.0 SOFY 0 v 0. 'R
’ 1000, #.% .0 S0FY 0 w L3 )
0 000, .9 .00 SOFY 0. L 0. 0,
i W, 92.% 1.0 SoR7 L 8 L 0, %
2 000, .9 0.0 507 0 " 0 o
13 8000, 8.9 1.0 SOF1 0. w0 L e
" 12000, 4.9 7.00 SOFY [ L 0. 0.
{ m- “n“ 7.“ 3.7 o . ) ”
" 00, ®.» Y S0F° 0. L Vs Yo
" PO N 7.0 SOF 1 'R ) " Ve
‘. “o “o“ ’.“ .Y .| . 0, LR
" $000, “a“ N SOFT '} L L0 9,
Ny 0, B.» 7.00 0T 0. LY o

AU 12000, ®B.0 1.0 SOF ' L} L % 'R
:: mo nn“ N ) .7 v . LD v
n ., 2.9 7.0 U1 0. L 0 ('8
i 2000, 33-“ N S0FY 0. L Ve v,
b} e, RN " S0F1 0 w '8 'R
N . NN (N . 0. w 0 'R
b4 o 2% .0 SOFY o L 0 'N
N ] 12000, 2% N A 0. w % 0
n . W N SOF1 [N LY 0 0
P 1000, 00 e 08! 0 LY ' [N
M 2000, N 1.0 S8 0. ~ 0, 0.
n 4000, N (N SOF 1 0 LN 0. 0.
b oo, N (N SOFT o L A 'R
b ] win, W " W v w h b
" 10000, %0 §.00 S0F7 ] LY o .
N e, 1% T SOFY ) . ' o,



INDEY  SOURCE
| MR OISL-PENIO
10=

UL SEASON  mONTH
1% §

PUR IC SERVICE ELECTRIC & 6aS CO
ARTIFICIM, ISLAND ANS SIREW 0118-PENI0
NOISE SOURCE FOWER LEVEL [wey)

1Ll o Wy W 129 230 S 1000
194 02 0 G0 100 10 19 e
0 10e ™ N Y HELGNT «BOVE SROUNDs
PUBLIC SERVICE ELECTRIC & 648 Q0
ARTIFICIAL ISLAND ANS SIREN 0118-PENLO
METEOROLOGICAL [NPUT CONDITIONS
Mie 000 NETERS We 45,72 NETERS
LAY o) SPEED (W) TEMPERATURE ([
WTE WOUR  DIRECTIOR W LN Ll LN
I [ 0.0 ) P P e

000 000 0000 D)
1N.0 10 W0
0.0

RELATIV  DARORETR((

WRIDITY PRESSURE An OF w5
b M [ N



" SAOUW FOL 1 AGE INTERVENI N6 DISTANCE T0 WIGNES! HE1GNT OF
PUINT DISTAMCE  BEMRING  WEIGWT  TYPE PENETRATION ORSTRUCT | O§ OBSTRUCTION FROM SOURCE ORSTRUCT ION

n 000, 25.% 1. SFY 0. LY 0. 0,
" 0o, I5.% 7.0 S0F1 0. w 0 v
” 0. 225.0 Lo R 0. ~ 0 0.
) 2000, m-“ 10,0 SOF1 0. LY o B
n 12000, 225.% e SRt 0 ~ 0. 8,
" $00, 20230 " S0F? 8, L 0 o
" Xm. sz” "n ”' v ' Vs LI
L4 2000, 0.9 (N . 0 w o o
]| 0oe,  02.% 10,00  §0FY 0. LY 0, 0.
[ o000, 202.% LA 0 w 'R (B
[ 000,  202.% e R 0 w Ve 0.
LU 12000, 202.% a0 S0FT 0 L8 0. %
14 50, 180,00 700 SOFT 0. w o o
10 1000, 100,00 1.0 SoFY 0. W ¢ 0
v 000, 10.0 7. S0F7 0 ~ [ "
o Woo., 10,0 1.0 SFT 0. L 0, ",
L 000, 100,00 .0 R 0. w D ’
& ow, 0.0 7.0 3067 0 w0 h
" (o000, 100,00 ' 50T o " (' ,
.2 M- 1":” ’¢“ 'Y 0- ‘ 00 v
” e, 199.% 7.0 SOFY 0. w 0 0.
" e, 192.% 7.0 SOF7 0, w o N
o e,  1I9.% L B o w 'S "
A e, 197.% AL v (8 % v
” kM. 190.% L o v w v ¢
“ 12000, 199.% 1w SOFY 0 L o 0,
" W, 1w Le o w0 0. 0.
0 100, 135 7. S08 7 0 ~ (B h
101 b N MN 7. 5! 0 w LR R
102 W, 135 7w ! 0. L (R R
103 w0, 135,00 1.» SOFT 0. L (' vy
104 0N, 1350 10.00 SO 0. w 0 v,
109 1000, 18,0 " SoF1 0. w o b
1% . 1L.% N SoF1 (3 w v 0,
L) . 1% 1. 087 o “ 0. 'R
e} W00, 1L 1 S0F 7 [} " 0. Ve
o0 k. LR N W % ~ 4
‘l. SO0, lu-” 1H.® .' 0. ' L fo
%) ", 1L 1H.e S0F 7 o - o 0
n 10,  1HL% .5 SOF7 0 LY 0, v,
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SIREN SOUND LEVELS IN DBC
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DISTANCE

300,
1000,
2000,
ml
6000,
ml

12000,

500.
1000,
2009,
4600,
odv..
m.

1209,

300,

1000,

BEARING  MEIGNT

”O“
30,00
”.“
90,00
”Q“
”l”
”l“
87.%
8.5
47.%
8.%
0.
47,50
7. %0
5.0
15.00
8.0
45,00
45,00
45.00
45,0
2.%
22.%
22'
2.%
2.%
2.%
22.%

00

00

.00

—
e
-

© i e W e © 0w DWW N ®® oo

E2E222Iszssegsssssseee

P ESEee
EER8s8s

TYPE

SOFT
SOFT
SOFT
SOFT
SUFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOF 1
SOF 1
SCFY
SOFT
SOF T
SOFT
S0FT
SOFY
SOF T
SOFT
SOF 1
SOFT
SOF7
SOFT
SOF T
SOF T
S0F1
SOFT
SOFT
SOF 1
SOFT
SOFT
SOFT
SOFY
SOFT

PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAMD ANS SIREN 0119-PENIO
SOURCE-RECEIVER TOPOGRAPHICAL INPUTS

ALL BEARINGS ARE WITW RESPECT TO THE WORTH MEASURING CLOCKWISE

FOL 1AGE
PENETRAT [ON

0.
0.
0.
0.
0.
0.
°O
°0
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2
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0,
0
0

OBSTRUCT [ONS

BEEEEE585858:s8

—

LAl
o

EEEEE5855553555838885=z&s8828+©8

DISTANCE TO MIGHEST
OSSTRUCTION FRON SOURCE
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0.
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0.
0.
0,
0.
0.
0.
0.
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0.
0.
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0.
0.
0,
0.
0.
0
N
0.
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6RID
POINT DISTANCE
n 2000.
" 4000,
3 6000,
% 8000,
n 12000,
" 00,
" 1000,
30 2000,
L) 4000,
u “l
“ “0
LUl 12000,
&3 %00,
L 1020,
87 2000,
38 4000,
89 5000,
% 3000,
" 12000,
” 00,
L] 1000,
" 2000,
" 4000,
% 8000,
¥ 8000,
" 12000,
" 300,
100 1000,
101 2000,
102 4000,
103 8000,
104 8000,
108 12000,
‘“ m.
107 1000,
108 2000,
100 4000,
1ne 8000,
m 3000,
n 12004,

BEARING  MEIGHT
25.00 .00
25.% .00
23.00 Lo
29.00 Lo
25. 0 (N
202.%0 8.0
202.% 8.00
202.% .00
200.% "N
202.%0 LN
202.% “o0

- 00
180.00 "o
180.00 .00
190,00 .0
180,00 00
180.00 4,00
180.00 (N
140. 00 L0
157, % 2,00
157,50 Lo
197.%0 Lo
19.% 7.0
197.% 1.0
197.% 7.0
157.% 7.0
135,00 00
135.00 .00
135,00 .00
135. .00
135.00 1.0
135, 00 1.00
135.00 7.00
112.% 7.0
12.% 1.0
112.% .00
1H2.% “o0
Hi% .00
HL% L
1% 12,00

6ROV
TYPE

SOFT
SOFT
SOFY
SOFT
SOFT
S0FT
SOFT
SOF 1
SOF T
SOFT
SOFT
SOFT
SOFT
SOFT
SOF Y
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
$0F7
SOFY
SOFT

!
3]
SOFT
SOFT
SOFT
SOFT
S0F1
S0FT
FOFT
SOFT
SOFT
S0F1
SOFT
ST
SOFT
§0F1

FOL | AGE
PENETRAT[ON

.c
°o
°¢
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0.
%
0.
0.
0.
0.
0.
0.
LB
0.
0.
¢
0.
0
0
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INTERVENING
OBSTRUCTIONS

ESEZEEEESBSEEE 8585585855555 585E58sss88888¢8

DISTANCE TO WIBMEST
OBSTRUCTION FROM SOURCE
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)t
Ve
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'
0
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6RID
POINT DISTANCE
n 1000,
8 2000,
» 4000.
L 8000,
4 8000,
Q 12000,
LM 300.
“" 1000,
L} 2000,
[ 4000,
" w'
@ 8000,
” lml
30 300,
- 1000,
2 2000,
bM 4000,
“ 2000,
” m'
S0 12000,
e %00,
" 1060,
» 2000,
L 4000,
Al 8000,
8 9000,
(M 12000,
o 300,
(M 1006,
s 2000,
8§ 4000,
0 5000,
" 8000,
" 12000,
n $00.
n 1000,

BEARING  MEIGHT
37.% 8.0
17.% .00
337.% 6.0¢
137.% .00
3.9 8.00
m.% 9.00
319,00 8.00
3.0 .90
315,00 .00
;l"“ .l“
MEN ) .0
315,00 (N
315.00 1.0
ML% 0.00
9% 8.00
ml” ..”
MW .0
M. A0
M.% (N
29.% $00
0.0 LN
70,00 8,00
0.0 000
270,00 "o
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270,00 400
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W% (N
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PUBLIC SERVICE ELECTRIC & 6AS CO
MRTIFICIAL [SLAMD ANS SIREN 0119-PENID

SIREN SOUND LEVELS [ DBC
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PUBLIC SERVICE ELECTRIC & 64§ CD
MRTIFICIAL ISLAND ANS SIREN 0119-PENIO
NOIRE SOURCE POMER LEVEL IwPUY

INDET  SOURCE Ba 18 3.8 (M 129 30 300 1000 2000 000 8000 (M3)
1 ART [SL-PENIO 19,4 180.2 .0 O 1350 1260 1520 1850 1530 10 1800
10= N 0= W 10s .00 HEIBHT ABOVE SROUNDs 50.%0

PUBLIC SERVILE ELECTRIC & G643 CO
ARTIFICIAL [SLAND ANS SIREN #119-PENIO
METEOROLOGICAL INPUT CONDITIONS

Wls 9,14 METERS His 45,70 METERS

" WIND SPEED(MY) TEMPERATURE (C)  RELATIVE BARORETRIC
1EAR SEASON  MONTM WTE HOUR  DIRECTION Ll L Hl M2 WURIQITT GRESSURE MY UF NG/

1984 L] 3 12 320.9 1.8 22 2.0 2.8 5.0 148.0
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PUBLIC SERVICE ELECTRIC & 648 CO
ARTIFICIAL ISLAND ANS SIREN 0202-PENIV
SOURCE -RECEIVER TOPOBRAPHICAL INPUTS

ALL PEARINGS ARE WITH RESPECT T0 THE IRTM NEASURING CLOCKZISE

L SROUND FOL | AGE INTERVERING DISTANCE T0 WIL#EST HE1GNT OF
POINT DISTANCE  BEARING  MEIGNT e PENETRATION QRSTRUC T | On$ QISTRUCTION "ROM SOURCE QBSTRUCTION
! 300, %0 11,00 nARD 0. L 0, 0,
: 1000, 90,00 nL¥W HARD ') ~ UN
3 2000, %0 1.00 wAK [ 0. Ll 0. '
L) Wee, 90,00 .00 #AR [ 0. LY 0. 0.
) 8000, %000 .00 HARD 0. Ll 0. 0
& 000, %.%0 .00 HARD 0 LY 0. 0.
] 12000,  90.0%0 .0 AR [ 0. L 0 0,
3 M. .9 1.0 nARD 0. Ll 0. 0,
9 1000, .9 7.0 HARD 0, L 0. 0,
10 000, #.% .0 L ' L] ¢ UN
3] 0o, 41.% 2.0 NARD 0. L 0. 0.
12 800, o). N LM NARD 0. W O, N
13 000, 47,5 0% MARD 0. L 0, LR
" 12000, 0.9 & MARD 0 N0 & )\
4 00, ®.®» 1.0 HAED 0 w0 'R e
s 1000, 45,00 1% wARD o L 0 U
17 000, 6.0 .00 wak [ 0. L 0. 0,
i ] Wwoe, B 200 SARD 'R w0 b o,
1" 8000, . 00 NARD 0. w 0, *,
2 00, 45,00 (N “ARD 0. LY 0. 0
N 12000, 45,00 S HARD 0. L 0, 0
n 0. n.% .00 W 0. w0 0. 0.
n 1000, 22.% 1. nARL 0 L4 0, 0,
N 00, n.% 00 WD b L 0. 0,
r W, 2.% .00 wRAD 0. L) o 0
2 0.,  2.% LM NARL 0 LY 0, ¢
n 0. 2% .0 HARD 0 w0 0, 0.
0 1200, 22.% 3.0 WARD 0 L] 0 '
b 300, 00 [N wARD 0 L 0 o
0 1090, .00 o0 Rl 0. LY 0 0
| 2000, .00 " MARD 0. L (18 0.
52 4000, .00 bN wAR ) [ L 0. 0.
33 N0, N L0 nARD 0 w 0. 0,
M 8000, 00 iy nak 0. LY 0, v,
s 12000, 00 b ARD 0. L 0 %
bl ™. .9 [ wRRD 0. LY % 0




L2
POINT DISTANCE

b
»
)
0
4
2
LM
“"
L
@
LN
"
"
%0
)
2
N
“
]
%
b1
b
"
[
1]
[V
o
ot
[
2
Y
of
¥
"
n

n

1000,
“'
4000,
“o
8000,
12000,
300,
'“o
2000,
4000,
0000,
8000,
12000,
300,
lmo
2000,
4000,
000,
"1
12000,
900,
1000,
2000,
4000,
6000,
8009,
12000,
300
1000,

BEARING  WE1GWT
0% 6.0
.% “%
0% (N
0% .%
0% .
n.% .
315,00 .00
3".. "”
MY 12,00
MEN .00
MR .0
MEN Y (N1
3500 8.0
Mm% .0
¥2.% .
m.% 10.%0
.9 S
m'“ ’.w
m.” ’l“
.9 0.0
M0 b0
.0 10,00
270.00 14,00
.0 15.0
7.0 1.0
m'“ ”.“
.0 0.0
M. LN
W.N 2.0
W% LW
W% .00
W.% Lo
W% 7.0
.9 3.0
.0 10.00
2.0 3.0

FOL | AGE
PENETRAT[ON

.l
0.
0.
0
o
0.
..
0.
..
0.
0.
0.
0
0.
'}
0.
0

- o O O 9 o
* o % = * e

0

0
0.
0.
0.

INTERVENING
OBSTRUCT | NS

ABEESESESS S5 ;585558555858

ES:5EEESE

DISTANCE TO WIBWEST
OOSTRUCTION FROM SOURCE

0.

0.

0.

0.

[

0

0.

0.

.

0.

0.

0.
107%.
0.

v,

0.
700,
'8

V.

'R

Iy

U

%

0.

0.

0.
11100,
0.

0,

0

0.

'N

v.
11350,
0.

0

NEIGNT OF
OBSTRUCTION

.l
.I
.O
e,




" 6ROUND Flx | A6E INTERVENING DISTANCE TO MIGHEST HEIGNT OF
POINT DISTAMCE  BEARING  MEIGNT  TYE PENETRAT [ DN OBSTRUCT[ONS OBSTRUCTION FROM SOURCE OBSTRUCT 10N

n 2000, 225.00 .00 SOFY 0. L 0. 0
" 0w, 28%.0 3.0 SOF 1 0. LY 0. 0.
n 000, 220.00 .o SOFY 0. w0 0. 0.
] 000, 229.% 15.00 SOF1 0 Es 71900, 20.
n 12000, 223.%0 3.0 SOFY 0. 1] 10900, o,
" 00, 202.% 14,00 SOFT o w0 0. 0.
b ] 1000, 200.% 14,90 SOFY 0. w Je )
L 000,  202.% (LN SOFT 0. Ll v N
L) 0oo,  202.5% (LN SOFT 0. L 0. 0
n 000, 202.% LN SOFY 0. L 0. 0.
[N 0000, 202.% .00 SOF T 0. L 0, 0.
LU 12000,  202.% 8.0 SOFT 0. L 0 0.
[ H] 300, 180,00 LN SOFY 0. L 0. 0.
8 1000, 180.00 10 SOFY 0. LY 0. 0.
L 000, 100 .0 SOFT 0. w0 0. 0.
(1] 000, 180.00 12,00 SOF 1 0 LY 0 0,
" 6000, 100.%0 2.0 SOFT 0. w 0. o
»® 0000, 100.00 19.00 SOFT 0. L 0. 0.
" 12000, 100,00 b 50F 7 0. L N do
” 0. 192.% N SOFT 0 ~ b ¥
” 1000, 157.% LN SOFT 0. L 0. 0.
" % L “ SOFY 0. w0 ¢ 0,
c] 0o, 132.% (N LA 0. LY 0, s
% oeoe, 197,90 12,00 S0F7 % w0 B 0,
L)) 0N, 197.% (N SOFY 0. LY 0. 0.
" 12000, 197.% (N S0F1 '3 ~ 0. %
” w0, 135,00 LN SOFY 0, L 0. 0.
1% 1000,  135.00 ’.00 SOF ' (X ~ 0. R
0 2000, 115,00 "o SOFY 0. ~ 0 0,
102 0o, 1NN "% SOF 1 0. LY 0. 0
103 000, 135,00 7.0 SOFT 0 Es 0. 0.
14 0. 1350 1.0 SOF1 0. ~ 0. %
109 12000, 1350 .0 SOF T 0 Es 10700, 12,
100 00, 1.9 12,0 HAR L 0. ~ 0. 0.
1LY 1000, 12.% .00 NARD 0. . 0. ¢
198 200, 1129 (N Nk o ~ 0. 0
100 00, LN 3.0 whx [ 0. w 0, 0.
i 0o, 1129 LN nak [ 0. w0 0. 0
1 B000, 12.% N ~AR Y 0. L ¢ v
n 12000, 112.% .0 bl 0. ~ 0. 'R



INDE]  SOURCE
1 ART ISL-PENIO
(s
YEAR SEASON  mOWTH
1984 L

Dba
14

lw

Nl=

DATE
4]

1L
180.2

10s

9,14 RETERS

WOUR
12

PUBLIC SERVICE ELECTRIC & 84S CO
ARTIFICIAL ISLAND ANS SIREN 0202-PENIO
NOISE SOURCE POWER LEVEL IwPyT

3.8 (M 129 30 300 1000 2000 000 8000 (W)
0 O 130 1260 15,0 1850 1530 10 1M
0 N 12.00 NEIBHT #B0VE SROUND® 0.0
PUBLIC SERVICE ELECTRIC & 845 (0
ARTIFICIAL 1SLAND AWS SIREN 0202-PENIO
METEOROLOGICAL [NrUT CONDITIONS
M= 45,77 METERS
LI SIND SPEED (WPS, TEWPERATURE (C)  RELATIVE BAROMETRIC
DIRECTION W LN Ll N2 WURIDITY PRESSURE Wh OF 6,

320.0 1.8 2.2 2.0 . n.o 14,0



PUBLIC SERVICE ELECTRIC & 645 C0
ARTIFICIAL ISLAND ANS SIREN 0202-PENLO

SIREN SOUMD LEVELS N DBC
UNDER MET CONDITION )

DISTANCE [v FEEY

z

ALINTH 300, 1000, 2000, 4000, 5000, 8000,

£ 108, 101, LM 8. 0. n. 8.
ENE 108. 101, 9. 8. 8. . - B
NP 108, 101, 9. -8 80. 7. of.
L] 108, 101. 8. 56. 51, . 3.
i 108. 100, 8. ol 0. «, 8.
. l“. ”0 “. “l ”' ‘s. ”l
w 107, 6. b B Se. 4. . 3.
v 107, %. n. . “”, L) 3.
' 107, . 30. ", . . W
e AN 7. i, ol ", “, .
b 1907, "”. 8. 80, T, oe. .
S5n 107, 8. 8. 80, Ts. n. 0.
§ 107, 87, ", 0. 78, Te. 8,
114 107, 87, e ». s, n. .
St 107, "”. . . 8. n. ol
11 108, 101, 3. o, 80, 18, o8,
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PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #204-CYCLONE
SOURCE-RECEIVER TOPOGRAPH! AL INPUTS

ALL BEARINGS ARE WITH RESPECT TO THE NORTH MEASURING CLOCKWISE

BR1D SROUND FOLIAGE INTERVENING DISTANCE TP WIGHEST HEIGHT OF
POINT DISTANCE BEARING  MEISHT  TYPE PENETRAT 0N OBSTRUCT [ONS 0BSTRUCTION FRON SOURCE 06 “RUCT 10N
! 500, 90,00 12,00  HARD 0 N0 0, 2
2 1000,  90.00 8.00  HARD 0. 0 0. 0,
3 2000, 90,00 600 HARD 0, N0 0. 0.
‘ 000, 90,00 % WARD 0. 0 0 0,
S 000, 90,00 2.00  KARD 0, " 0. 0.
b 8000, 90,00 2.00  NARD 0. %0 0, 0.
' 12000,  90.00 2.00  WARD 0 ) 0. 0.
8 800, 67.% 9.00  HARD 0. ¥ 0 2%
3 1000, 7.5 7,00 HARD 0. %0 0. 0
10 2000, 7.5 GO0 WARD 0. “0 0, 0.
1 0o,  47.% 2,00  HARD o w 0, 0
12 5000, 47,50 2.00  HARD 0, %0 0. 0.
13 8000, 47,50 2.00  HARD 9, ") 0,
" 12000,  47.% 200 HARD 0. ) 0 0s
18 %00, 45,00 9.00  HARD 0, N0 0. 9,
s 1000, 45,00 7.00  HARD 0. %0 0, D
17 2000, 45,00 9.00  HARD 0, X0 e 9,
19 000, 43,00 2,00 MARD 0, ‘0 0, )
(9 §000, 45,00 .00 WARD 0. " 9,
2 9000, 45,00 .00 HARD 0, %0 0 0.
2 12000, 45,00 200  HARD 0. ) 0, 0.
n 0.  22.% 9.00  SOFT 0. w0 0. 0,
2 1000,  22.% .00 SOFT 0, ™) 0. 0.
u 2000, 22,5 7,00 SOFT 0. 0 0. 0
2 0o, 22.% 000 SOFT 0. " 0. 9.
% 8000, 22.% 000 SOFT 0, « 0. &
b3 0000, 22.% 2.00  SOFT 0. N 0, 0
8 12000, 22.% 2.00 5061 0. ) 0. 0,
29 800, .00 9.06  SOFT 0. " 0. 0
3% 1000, .00 7,00  S0FT 0. ) 0, . 0
i 2000, .00 2.00 SO 0. 0 0,
n 4000, 00 5,00  SOFT 0. " 0. 0.
3 8000, .00 5,00  SOFT 0, 0 0. b,
u 8000, .00 5.00  SOFT 0. %0 0, 9
3 12000, 00 .00  SOFT 0, "0 0, )
% W0, 17.% 3,00  SO0F7 0, X0 3 )




SR

POINT

DISTANCE

BEARING  MEIGHT
337.% .00
337.% 10,00
3137.% 9.0
37.% 12,00
337.%0 -
337.% 2,00
315,00 12,00
MR 12,00
315,00 12,00
315.00 10,00
35,00 15.00
315,00 00
315,00 6.00
92.% 2%
292.% 1.0
292.% 19.00
292.% 18,00
292.% .0
Fo il 8.00
292.% 3.0
270,00 20.00
370,00 0.0
270,00 15.0
270,00 J.00
0.0 2.0
0,00 2.00
210,00 10.00
7.5 12,00
7.% 9.00
W7,.% 15.00
H.% 8.00
7.5 8.0
M7.% 10,00
W1.% .00
228,00 8.00
23.% 10.00

GROUND
TYPE

SOFT
SOFT
SOFT
SOFY
SOFT
SOF 1
SOF 1
SOFT
SOF1
SOFT
SOFT
SOFT
SOFT
SOF T
S0FT
SOFT
SOFT
S0FT
SOF 1
§0F 1
SOFT
SOFT
SOFY
SOFT
SOF1
SOFT
SOFT
SOFT
SOFT
SOFT
S0FY
SOFT
SOF T
SOFY
3061
SOFT

FOL1AGE
PENCTRATION

¢
°.
0.
0,
0
0.
0.
0,
°!
.0
0.
0.
0
0,
0.
0,

<>

N

INTERVEN NG
OBSTRUCT(ONS

FESESEE;5EUBE5E5KES

BEES; 55885 ,;5585855538+8

DISTAMCE TO WIGMEST
OBSTRUCTION FRNW SOURCE

0.

0.
0.

13.9.
10000,

%

HE16H] OF
OBSTRUCT 10N

0.
0.
0.



6RID BROUND FOL 1ABE INTERVENING DISTANCE TO WIGHEST HEIGKT OF
POINT DISTANCE BEARING  WEIGHT TYPE PENETRATION OBSTRUCT I (wS OBSTRUCTION FROM SOURCE OBSTRUCTION

7’ 2000, 225.00 20,00  SOFT 0. ) 0 0.
" 000, 225,00 00 SOFT 0. ) 0. 0,
75 $000, 22500 10,00  SOFT 0, N 0. 0,
7% 8000,  225.00 .00 SOFT 0. YES 7000, 2.
n 12000, 225,00  18.00  SOFT 0. ) 0. 0,
% %00, 202.%0 8.0 SOFT 0, %0 0,
” 1000, 202.% 8.00  SOFT 0, » 0, 0,
80 2000, 202,50 8.00  SOFT 0, ) 0, 0,
8l 000, 202,50 15,00  SOFT ", ) 0. 0,
82 8000, 202.%0 6,00  SOFT 0, ) 0, 0,
8 8000, 202,90 .00  SOFT 0, ¥ 0, 0.
i 12000, 202.% 8.00  SOFT 0. i 0. 0,
8 500, 180,00 5,00  HARD 0. ~ 0, 0,
8 1000, 180,00 8.00  HARD 0, » 0. 0.
9 100, 180,00 8.00  HARD 0, ) n, D
] $000, 180,00 8,00  HARD 0, ) 0, 0
89 5000, 180,00 2,06 HARD 0. W 0, 0,
Ll 9000, 180,00 .00 HARD 0. ) 0 9
9 12000, 180,00 200  HARD 0 ) 0. 03
9 800, 157.% 8,00  WARD 0, %0 0. 0,
1000, 1%7.% 8.00  MARD 0, ) 0 0
2000, 197.% 8.00  WARD 0. 0 0
000, 197.% 200 WARD 0. X0 X
8000, 197.% 2,00  WARD 0, v 0, 0
8000, 197.% 2.00  WARD 0, ¥ 0. 0,
12000, 197.% 200  MaRD 0. ¥ 0, 0,
800, 135,00 10,00  WARD 0 ) 0 0.
1000, 135,00 8,00 WARD 0. 0 0, 0,
2000, 135,00 5.00  MARD 0, ) 0 0
000, 13500 .00 WARD 0. ) 0, 'R
8000, 135,00 .00  HARD 0. W 0, 0,
8000, 135,00 200  HARD 0, ) 0, 0.
12000, 135,00 .00 WARD 0. ) 0, 0,
900, 112.% 12,00  NARD 0, 0 0, 0
1000, 112.% 9.00  WARD 0. W0 0, 0,
2000, 112.% 2,00 MARD 0. ) 0, 0,
000,  112.% .00 WARD 0, ) 0, 0,
8000, 112.% 2,00  YARD 0, ) 0. ),
000, 112.% 2,00 WARD 0 ) 0, 0,
12000, 112.% 200 WARD 0 ) 0 0,



PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #204-CYCLONE
NOISE SOURCE POWER LEVEL INPUT

INDEX  SOURCE 0BA 08C .3 (M) 125 %0 500 1000 2000 4000 8000 (W)
1 ART [SL-CYCLONE 195,6 157,99 105,00 1350 1210 1390 197.0  146.0 N0 M0 LMD
0= 0 10s 0 10s 12,90 MELGHT ABOVE SROUND= %.00

PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #204-CYCLONE
METEQROLOGICAL (NPUT CONDITIONS
Wi 9,14 NETERS 2= 43,72 METERS
¥iND #IND SPEED (WPS) TEMPERATURE (C)  RELATIVE BAROMETRIC
YEAR SEASON  MONTH DATE WOUR  DIRECTION L} 2 i M2 MUMIDITY PRESSURE ‘™M OF “6)

1984 § 3 12 3200 .8 3.2 2.0 2.4 75,0 748.0




PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAMO ANS SIREN #204-CYCLONE

SIREN SOUNE LEVELS IN DBC
UNDE MET CONDITION 1

DISTANCE [N FEET
4000

84,
8,
84,
83

82.
6.
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. PUBLIC SERVICE ELECTRIC & 84S CO
- ARTIFICIAL ISLAND ANS SIREN #2135-PENIO |
SOURCE-RECEIVER TOPOBRAPYiCAL INPUTS

ALL BEARINGS ARE WITH RESPECT TO THE MORTW MEASURING CLOCKWISE |

BRID BROUND FOL 1 AGE INTERVENING DISTANCE TO MIGHEST HEIGNT OF
POINT DISTANCE BEARING  MEIGHT TYpE PENETRATON OBSTRUCTIONS OBSTRUCTION FROM SOURCE 0BSTRUCTION

| 500,  90.00 0. 00 HARD 0. L 0. 0

- 2 ‘m- ”o“ ‘u” m’ 0. n On 00
3 000, .0 5,00 =4RD 0, N0 0 "

‘ 4000,  90.00 .00 HARD 0. L) v 0.
$ 8000, 90,00 2.0 MARD 0. LY 0, 0.

: ® 8000, 90.00 2.0 HARD 0. N 0. 0.
? 12000,  90.00 2.0 HARD 0. Ll 0. IR

8 0. 7.5 6.00 HARD 0. N0 0. 0.

9 1000, 47.%0 13.00 HARD 0. N 0. 0.
10 2000, §7.% 13.00 HARD 0. L] 0. 0.
11 000, 4.5 15,00 HARD 0. L) 0. 0.
12 000, 47.%0 2.0 HARD ¢. N0 0. 0.
13 8000, 47.% .00 HARD 0. L} 0 0.
" 12000, 47.% .00 HARD 0. L] 0. UR
13 900, 45,00 8.0 HARD 0, L) 0y
8 1060, 8.0 12.00 HARD 'R L] :
17 2000, 45,00 13,00 HARD 0. Ll 0, 0.
18 4000, 45,00 2.00 HARD 0. N0 0. 0,
19 5000, 5.0 b.00 HARD 0. Ll 0.
o0 8000, 5.9% 2.00 HARD 0. L) 0, 0,
2 12000, 5.0 2.00 HARD 0. L] 0, 0,
2 $00. 22.% &.00 SOFT 0. w0 0. 2,
b} 1000, 22.% 6.00 SOFY 0. ®0 0. 0,
iu 2000, 22.% 13,00 SOF T 0. L 0. 0,
be | 0o, 22.% 5,00 SOF T 0, L 0, 0.
2 000, 22.% 6,00 SOF T 0. vES $700, 18,
ba) 0000, 2.% .00 SOFT 0, L) 0. 0,
M 12000, 2.% 2.0 SOFT 0. LY 0. 0.
bs ) 00, 00 “o SOFT 0. L1} 0. VR
] 1000, 00 Lo SOFT 0. L] 0, 0,
N 2000, N (R0 SOFT 0. Ll 0. 0.
b ¥, 4000, 0 19.00 SOF1 0. L) 0, 0.
3 8000, 00 8.00 SOFY 0. (€8 4000, 19,
" 8000, 0 7.0 SOF T 0 w 0, o
33 12000, N .00 SOFT 0. Ll 0, %
A 00, I.% Lo SOF T 0. L] '8 0,




§R1D FOL 1AGE INTERVEK NG DISTANCE TO WIGHEST
POINT DISTAMCE  BEARING  WEIGNT PENETRATION OBSTRUCT [ ONS JBSTRUCTION FRON SOURCE

n 1000,

L ]
v

M 000,
0 6000,
i) 4

'\m’(w

» wn O
> =4
- -
* - .

“

<
w
o o
-

s m

LN 12000,
LM 300,
" 1000,
" (00,
LI 000,
\ 6000,
L]

-

<

<

ws W
<

=% R

-

<
-
-

L B8ESE
S

§
§
3
3
§
§

w




BRiD FOL | AGE INTERVEN]ING DISTANCE TO WIBMEST
POINT DISTANCE BEARING  MEIGNT PEXETRAT[ON OBSTRUCTIONS OBSTRUCTION FROM SOURCE

2000, .0 ‘ L)
6000, 00 00 L
8000, 0 5.0 0 NO

-
L)

L
>
Lt
L
LY
U3
)
LY
W0
w
W

T

-

= =

- - Y EEEEEs

= EAEE




PUBLIC SERVICE ELECTRIC & BAS C
ARTIFICIAL ISLAND ANS SIREN #215-PENIO
NO[SE SOURCE PONER LEVEL INPUT

[NDEX SQURCE lB& 08 3.9 M 123 230 300 100¢ 2000 400 8000 (M
| ART [SL-PENIO 199.4 180.2 N N 133.0 126.0 157.0 135.0 153, 4.0 14

0= N 0= 10s 6,00 MEIGWT ABOVE GROUND= 0.0

PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL TSLAND AwS SIREN #215-PENLO
RETEOROLOGICAL [NPUT CONDITIONS
' ‘PN . W T T
N WIND SPEED (WPS EMPERATURE RELA BuR(OME TR
AR \ N ) # o - “ - _ -
g4 2 . 3 : 8




PLOLIC SERVICE ELECTRIC & 645 CO
ARTIFICIAL ISLAND ANS SIREN 0215-PENIO

SIREN SOUND LEVELS In DBC
WSER MET CONDITION |

DISTANCE (N FEET

“lm" m. lml :ml ml Ml

£ 108, 101, 9. 8. 80.
ENE 108, 101, ”. . 00.
L3 108. 101, 9. 8s. 80.
e 107, . 0. i 9,
. 107, 9. n. 5. .
Ll 107, 9%. 18, 3. 7,
L] 107, . n, %. o,
wy 107, %. 8. 1. ‘T,
. 107, 9. 80, " 48,
LB 107, ”. 8. ol 49,
R 107, ", 8, 80. 78,
SSu 107, . 8 80, 78,
L] 107, ", 3. 8. 76.
S8t 107, . 8. 0. T8,
St 108, 101, . . 8.
ESE 108. 181, 9. 8. .
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PUBLIC SERVICE ELECTRIC & 645 CO
ARTIFICIAL ISLAND ANS SIREN #216-PENIC
SOURCE-RECEIVER TOPOGRAPMICAL INPUTS

ALL BEARINGS ARE WITH RESPECT TO THE MORTM MEASURING CLOCKWISE

FOL | AGE [NTERVENING DISTANCE TD MIGWES! NE | GHT

ISTAMCE  BEARING  NEIGNT PENETRATON OBSTRUCT [ ONS OBSTRUCTION FROM SOURCE 0BSTH

Lt
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Ll
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L
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LU
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N
LY
LY
N
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N
Ll
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w
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Ll




FOL | ABE INTERVEN] NG DISTAMCE TO WIGMES!
PENETRATION OBS TRUC T 1 ONS OBSTRUCTION FRO® SOURCE
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» & A &
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BEAR [ NE

LI
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ME | BNT

5.0

SROUND

FOL 1 AGE
TYPE PENETRATION
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= =
S =

> 4 A% an A% an
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- %
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< C
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A
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=

INTERVENING
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Ll
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DISTANCE T

OFSTRUCT ION FROM SOURCE
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OBSTRUCT
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PUR IC SERVICE ELECTRIC & 548 (0
ARTIFICIAL ISLAND ANS SIREN 021e-PEN)
NOISE SOURCE POMER LEVEL 1wV

INDEY SOURCE

MT ISL-PENLO




PUBLIC SERVICE ELECTRIC & 648 C0
ARTIFICIAL ISLAND ANS SIREN 0216-PENIC

SIREN SOUND LEVELS I DBC
UNDER WET CONDITION |

@ @

90,
ol
.
.
'.
«




4 UMY

ANYSI VIDIdl &Y




" \ k- A Py ' »
14 IS0
(spubsroy] )
ct ol o 3 12 r 4 o
.I\.I\lllll/
- Rl ™
c..,..\\. ..[YI!I' L -
-l"'l.l

A HNTY
A1T ANYTSI VIO NY

€4

».

¥

™

N L

i3



g4 A

(T ONYSIE VIO XY




ANVISI Tvioldll =Y




-y

-

o] |

L4 "IN
(spubsroyy )

| &
w
q

N HLOWZY
L0T ANYISI ViDLl Ny

=3

Ol

ol

.

och

Al

i




‘14 3TrWI=I0
(spubznoy]
2 +

[+ 4]

]

" = I..l..T..II..[\\

|

P—"—[

AN THLONIEY

A1T ANYTSE vIOHILEY

ool

ol

8 |

Rl

b g

313

'NCILY

la




14 3w 1EIA
(SPuUBSnAay})
e 3 t

£

.3
./'/E

‘.‘b

- / )
/ b - .u
e o 5 -
-] = =
—— ~ e -5
/ﬂ .(‘I
—~ 06

T -4 F
AN HLONIZY

1T GNYTSE Avioldilyy




14 3SWISIa
(spubznay])
cl o] - 3

-
\,
-
-
-

MR THLOWIZY

A1Z ANVISI VIO SY

Al

!

AL 33

e

Y

i3




‘14 3DNNISIO
(SpuBshay] )

(:f
a
“
-+

Ll
|
l
-T. il

—

—
m
|
.’/A — |<W m
=
—— :
- 4 e 'H 4 U
— ﬁl —TH e $
| T - d
]w/lﬁ -
e .
-
L 00l
- ol
A

- K1

ol
& HLONIEZY

L1T ANYSE VIO NY




|

r
{
_T—

|
|
|
_
|
|
|
i
|
|
|

-~

,vc. Wiy




-

‘L4 3oL
| SPUBSNAU] |
3 t

y

T

7

MAS HUOIZY

AT AQNYVTSE AVIDLANENY

A |

el

ol



!

NES . SITE A1

1T ANYTSE vIodENY




14 3ITNWISID
(spubsnoyl)

o 3 4 4 >
y i |f/).f. N - A
k o .\ ! .
71\ -~ ‘- l. ,./ - “
Nl - —— \ 3
[ %
/./ ) 3
~ e . OO

/
/
~ -

/.1 b *| O

e

"NOILY

d
‘@
43

— ool

— ol

—  oZl

— gl

S HLWIZY
AT ANVISI VDI EY




|

e e————

3T HLNOW L%

VT ANYTISIE IVIDINNY




[4

ol

‘14 IS0
(spubsnoy] )
1

a
i
.

¥

R o

s

35 "HLWIZY

VT ANVASIE VIO 4Y

Ol

o

o6

el

ol




v

Bdad  Fond - L “E8sd EES Ml Biadt  ngd T el R : o g Amiick . f 1

‘A4 3TNYIZI0
(spupsnay])
) t

&)

o
o

cl

353 "HLOWIEZY

A1 ANYS] VIDIILNY




[RID

1o.NT  DISTANCE
, m.
2 1000,
3 2000,

: 4000,
2 6000,
. mt
’ lm.
8 500,
9 1000,
10 2000,
11 4000,
12 6000,
13 8000,
" 12000,
13 300,
16 1000,
17 2000,
18 4000,
19 000,
20 8000,
bi| 12000,
2 0.
23 1000,
u 2000,
23 4000,
2% 8000,
F 8000,
28 120,
re $00,
30 1000,
N 2000,
0 4000,
3 8000,
“ m-
b+ 12000,
b 300,

PUBLIC SERVICE ELECTRIC & 6AS CO
ARTIFICIAL ISLAND ANS SIREN #217-PENLO
SOURCE-RECE IVER TOPOGRAPHICAL INPUTS

ALL BEARINGS ARE WITH RESPECT TO THE NORTH MEASURINE CLOCKWISE

BEARING  HEIGHT
90.00 20.00
90.00 15.00
20.00 3.0
90.00 00
90.00 10.00
90.00 400
90,00 .00
6.3 25.00
87.50 25.00
87.% 25.00
87.%0 20.00
6. % 10.00
87.5% 13,00
67.% 5,00
3.0 25,00
3.0 23.00
43.00 23,00
45,00 15.00
.00 10,00
43.00 2.00
8.0 400
2.% 8.0
22.% 8.0
22.% 30.00
2.9 33.00
2.% 10,00
2.% "
.9 oo

iw 2"“
00 20.00
00 30.00
.00 2.0
o 35.00
0 8.0
00 0.0
37.% 20,00

GROUND
TYPE

SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOF T
SOFT
SOFT
S0F 1
SOFT
SOF1
SOFT
SOFT
SOFT
SOFT
SOFT
SOF1
SOFT

'

SOFT
SOF T
SOFT
SOFT
SOFT
SOFT

FOL 1AGE
PENETRAT (DN

0.
0.
0.
o
0.
0.
0.
0.
0.
0.
0.
0.
0.

INTERVENING
OBSTRUCT [ ONS

E~EESEE855,58853,8585853a8585558s58s85 5888

DISTANCE TO NIGHEST
OBSTRUCTION FRON SOURCE

o.
0,
0
o
0.
o.
0.
o.
0.
°l
0,
0,
0.
0.
0.
)
0,
o'
0,
7300,
0.

0

0,

0.

0.
3100,
0.

0.

0.

0.

0.

o.

0.

0,
11900,
0.

NEIGHT OF
0BSTRUCT IO

0,
0.
‘).

Je

%
U8
0.
0.
0.
0.
0.
0.
0,
0
0.



6RID

POINT  DISTANCE
3 1000.
8 2000,
M 4000,
W0 8000,
4 8000.
o2 12000,
4o 300,
“ 1000,
LH 2000,
W 4000,
4 6000,
“ m'
L) 1200¢,
30 300,
-} 1000,
2 2000,
A 4000,
" 8000,
- 3000.
3 12000,
) 300,
b 1000,
5 2000,
o0 0.
) 8000,
‘2 m.
(M 12000,
o 300,
83 1000,
b8 2000,
(Y 4000,
“ ml
.' m.
n 12000,
n 300.

PEARING  HEIGHT
1371.% 2.0
3% 32,00
3% 32.00
337,50 52.00
3137.% 50.00
3.9 10.00
MEAY 10.00
3:5.00 PAN )
315,00 .00
MR 35.00
3‘5.” ‘z.”
315,00 62.00
315.00 20,00
M.% 10,00
9.9 20.00
292.% 18,00
292.% 30.00
92,3 35.00
92,90 5.0
9.5 35.00
270,00 24,00
270.00 9.00
270,00 9.00
270.%0 1,00
270,00 30,00
270,00 52.00
270,00 3.0
.5 25,00
1).% 9.0
207.% 6,00
21.% 2.0
M. % 30.00
0.% 30.00
7.% 35,00
25.0 20,00
2.0 Lo

BROUND
TYPE

SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOF T
SOF T
SOF T
SOF T
SOFT
SOFT
SOFT
SOFT
SOF 1
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFT
SOFY
SOFT
SOFT
SOFT
SOFT

FOL1AGE
PENETRAT[ON

0,
0.
0.
0.
0.
0.
o‘
o.
o.
0.
0.
0,
0.
0.
00
0

?

o?ooo?o?ooo??

INTERVENING
0BSTRUCTIONS

EEZESE;555582

-
~
o

EEEE;5558555

DISTANCE TD HIBHEST
OBSTRUCTION FROW SOURCE

°‘

0.

0.

°.
%0,
1750,
°o

°‘

°n

0.

ol

0,
m.
o.

0.
1700,
3900,

11100,
0,

0.
Ve

9900,
0.
0.
0.
U,
5400,

11800,
¢

HEI1GHT OF
OBSTRUCTION

0.
0.
0
0.
80,
M.
e
9.
0,
0
0,
0.
82,
0.
0.
0.
40,

N)l
ol
l)l



